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PREFACE. 


This  Manual,  lyhich  for  six  years  occupied  the  Author's 
xmceasing  attention,  was  intended  as  a  companion  to  Gen. 
Portlock's  Geology  ;  and  the  desire  to  make  it  wortliy  of  that 

f  association  led  to  an  amount  of  lahour^-<ind  expense  which 

I  only  a  vety  extended  circulation  will  repay. 

!      The   plan  and  title  were   taken  lufi  the  *^  Manuel  dcs 

'    'oUusques"  of  M.    Sander   Hang,   incomparably  the  best 
work  of  its  kind — for  an  acquaintance  with  which  the  author 
was  indebted  to  his  friend  and  master,  William  Lonsdale — 
ae  founder  of  the  ** Devonian  System"  in  Geology. 

On  the  subject  of  classification  and  nomenclature  the  Author 
bllowed  the  advice  and  example  of  his  former  colleague  in 

*  no    Geological   Society,   the    late    Prof.   Edwaed    Forbes  ; 

•  "rithout  whose  approval  he  seldom   added  to,  or  deviated 
^from,   the  practice  and  plan   of  the    **  History   of  British 

.u.ollusca." 

That  he  was  right  in  taking  this  course,  has  been  sanctioned 
by  the  highest  authority  in  this  countiy ; — since  the  same 
scheme  has  been  employed  by  Prof.  Owen  in  the  Ilunterian 
Lectures  and  Catalogue.  It  has  also  been  adopted  by  Dr.  E. 
BALFOTJuin  the  Madras  Museum ;  by  the  Rev.  Prof.  Henslow, 
in  his  Report  to  the  British  Association  on  the  Eormation  of 
Typical  Collections ;  and  by  Prof.  Morris  in  his  Catalogue  of 
British  Eossils. 

It  was  the  writer's  desire,  hy  abstaining  from  tho  mtio-^ 

/  ^  ^ 
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duction  of  personal  and  peculiar  yiews,  and  by  adhering  t< 
whatever  was  well  established  and  sanctioned  by  the  bes^ 
examples,  to  make  the  work  suitable  for  the  use  of  Natural 
History  Classes  in  the  Universities. 

To  facilitate  reference,  and  meet  the  most  general  require' 
ments,  the  number  of  large  groups  and  genera  of  shells  hai 
been  restricted  as  much  as  possible,  and  those  less  important 
or  less  understood,  have  been  treated  as  *' sub -genera."  A 
great  many  duplicate  and  unnecessary  names  have  been  men- 
tioned only,  as  will  be  seen  by  a  glance  at  the  Index,  when 
they  are  printed  in  italics  ;  the  writer's  own  wishes  coincide 
with  those  of  the  distinguished  botanist  Sir  J.  E.  Smith,  tha^ 
**the  system  should  not  be  encumbered  with  such  names  ;' 
but  they  have  been  aamitted  in  deference  to  custom  anc 
general  opinion.* 

The  rules  of  the  British  Association,  intended  to  secure 
uniformity,  have  called  into  existence  a  few  active  opponents 
seeking  to  distinguish  themselves  by  the  employment  of  pre- 
Linnean  and  MS.  names,  on  the  pretence  of  cariying  out  the 
**law  of  priority"  (p.  48).  But  this  folly  has  reached  \ii 
height^  and  will  fall  into  contempt  when  it  has  lost  itn 
novelty,  f 

The  investigation  of  dates  is  the  most  disheartening  worl, 
upon  which  the  time  of  an  author  can  be  employed ;  it  it 
never  safe  to  take  them  second-hand,  and  even  reference  tt 
the  original  works  is  not  always  satisfactory.^ 

Those  portions  of  the  work  have  been  treated  in  mosi 
detail  which  throw  light  on  particular  branches  of  anatomj 
and  physiology ;  or  on  great  natural  history  problems,  sucl 

*  All  tlie  blundering  and  bad  spelling  of  English  and  French  genus-makers  will  fr: 
found  carefully  recorded  in  the  "  Index  Generum  Malaco^oorum,"  by  the  accurate  am 
lamented  Dr.  Herrmannsen,  a  work  indispensable  to  every  writer  on  Conchology. 

t  One  example  will  suffice.  In  an  *'  Athenaeum  "  report,  by  Prof.  E.  Forbes,  tb 
name  "  Lottia  f ulva  "  was  misprinted  "  Jothia  fulva ; "  but  although  immediate^j 
corrected,  the  erratum  was  formally  installed  as  a  "new genus,"  in  the  works  oi 
Gray,  Philippi,  Catlow,  Adams,  and  other  conchologists ! 

X  The  dates  on  the  title  pages  of  Journals  and  Transactions  of  Scientific  Societiei; 
are  not  usually  dates  of  publication,  but  refer  to  the  years /or  whix:h  they  are  issued  fet 
the  subscribers.    It  is  almost  impossible  alterv^ai^  to  cottecX  \iiftse  tolae  dates. 
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as  the  value  of  species  and  genera,  and  the  laws  of  geogra- 
phical and  geological  distribution.  It  is  in  these  departments 
that  the  affinity  of  natural  science  to  the  highest  kinds  of 
human  knowledge  is  most  distinctly  seen  ;  and  in  them  the 
richest  and  noblest  results  are  to  be  obtained.  Por  to  the 
thoughtful  and  earnest  investigator,  nature  ever  discloses 
indications  of  harmony  and  order,  and  reflects  the  attributes 
of  the  Maker. 

The  recreations  of  the  young  seldom  fail  to  exercise  a 
serious  influence  on  after  life ;  and  the  utility  of  their  pur- 
suits must  greatly  depend  on  the  spirit  in  which  they  are 
followed.  If  wisely  chosen  and  conscientiously  prosecuted, 
they  may  help  to  form  habits  of  exact  observation ;  they  may 
train  the  eye  and  mind  to  seize  upon  characteristic  facts,  and 
to  discern  their  real  import;  to  discriminate  between  the 
essential  and  the  accidental,  and  to  detect  the  relations  of 
phenomena,  however  widely  separated  and  apparently  unlike. 
In  this  way  J*  la  belle  Science  "  (as  Mr.  Gaskoin  calls  Con- 
chology !)  may  acquire  the  influence  of  pursuits  more  usually 
resorted  to  for  mental  development  and  discipline. 

The  wood-cuts  have  been  principally  executed  by  Miss 
A.  "N.  Waterhouse,  of  Marlborough  House,  from  original 
drawings  by  the  Author ;  and  although  printed  from  stereo- 
types, they  have  the  advantage  of  accurately  representing 
what  was  wished  to  be  shown. 

The  engravings  of  Mr.  "Wilson  Lowry  speak  for  themselves ; 
many  of  the  figures  are  from  the  specimens  in  his  cabinet ; 
and  the  interest  he  has  taken  in  the  work  will  bo  seen  in  the 
care  with  which  the  technical  characters  of  the  shells  are 
expressed. 


The  above  paragraphs,  forming  the  principal  portion  of  the 
Preface  to  the  first  edition  of  this  work,  will  suffice  to  show  the 
objects  which  the  late  Author  had  in  view.   ^  ie^  ^^^NKssti'^ 


vorda  an  required  in  order  to  indicate  in  That  roepecte  this  edi- 
tioQ  differs  from  its  predecessor.  In  the  first  edition  the  work 
consisted  of  three  parts,  in  this  it  consiata  of  two.  In  Part  L 
is  compriBed  the  general  remarks  on  the  structure,  distribution, 
&c.,  of  the  MolluBca,  while  Port  II.  is  devoted  to  the  Sy- 
nopsis of  the  Genera.  The  chapter  on  Tunicata  has  been 
omitted,  since  they  are  more  nearly  allied  to  tho  Polyzoa 
than  to  the  Mollusca  proper,  and  sinco  the  treatment  of  the 
Uolluscotdan  group  would  hare  made  the  work  incoDTcnientlj 
bulky.  It  seemed  preferable,  therefore,  to  devote  a  future 
volume  of  the  series  to  the  MoUuscoida  (embracing;  both  the 
Tunicata  and  the  Polvzoa)  than  to  describe  them  in  the 
present  work.  The  book  has  been  subjected  to  a  complete 
revisal,  and  numerons  alterations  and  additions  have  bees 
made  ;  but  tho  reviser  has  interfered  as  little  as  possible 
with  the  Author's  original  classification  and  systematia 
arrangement. 

A.R. 
S»ft.,  1806. 
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PART     I. 


CHAPTEE  I. 

ON  THB  FOSmOir  OF  THE  MOLLTT80A  IN  THE  ANDCAL  KINGDOM. 

Axil  known  animals  are  constructed  upon  five  dififerent  types, 
and  constitute  as  many  natural  divisions  or  sub-kingdoms. 

1.  The  highest  of  ^ese  groups  is  separated  firom  the  next 
below  it  by  a  sharp  line  of  distinction.  In  it  the  main  mass  of 
the  nervous  system  is  placed  on  the  dorsal  side  of  the  body,  and  is 
in  na  instance  pierced  by  the  alimentary  canal.  It  is  separated 
from  the  alimentary  canal  by  a  partition,  which  in  most  cases 
is  bony,  and  divided  into  separate  parts,  known  as  vertebrae ; 
while  in  a  few  it  is  cartilaginous,  and  not  divided  into  distinct 
parts.  YertebrsB  are  a  common  feature  amongst  the  Vertehrata, 
as  this  sub-kingdom  is  called ;  but  they  do  not  form  an  essential 
characteristic,  as  the  name  might  seem  to  imply.  Distinct 
organs  are  devoted  to  the  functions  of  respiration  and  circu- 
lation; the  sexes  are  generally  distinct;  each  individual  is 
generally  developed  from  a  single  egg»    Blood  red. 

2.  In  the  second  sub-kingdom,  or  Molluscay  which  is  well 
exemplified  by  the  common  garden  snail,  the  nautilus,  and  the 
oyster,  the  soft  parts  are  in  most  cases  protected  by  an  external 
shell,  which  is  harder  than  the  bones  of  the  vertebrates,  and  the 
covering  of  the  crab  and  lobster.  It  consists  almost  entirely  of 
carbonate  of  lime,  while  the  bones  of  the  vertebrates  contain  a 
large  proportion  of  phosphate  of  lime.  The  shells  of  many  of 
the  Brachiopoda,  such  as  Lingula,  and  of  a  few  of  the  Fteropoda, . 
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Buch  as  Convlaria,  ue  rich  in  the  pIiosphatA  of  lime.  Tha 
d^eertiye  cavity  is  completely  aeparated  from,  tlie  waUs  of  the 
body.  Tlie  nervous  eystem  conaisfs  of  tliree  pain  of  ganglia, 
except  in  tlie  Brachiopoda,  and  tbese  neirotiB  cCnlreB  are  very 
mucik  scattered.  Hence  Professor  Owen  has  proposed  the  term 
Belcrogangliaia  for  the  great  group  of  Moliusca.  The  end  rf 
the  alimentary  canril  nearest  the  mouth  is  surrounded  by  the 
ganglia  which  supply  the  foot  and  head. 

3.  The  various  tribee  of  insects,  spiders,  crabs,  starfishflB, 
echinoderms,  entozoa,  and  worms,  have  no  interna!  skeleton; 
hut  to  coraponsute  for  it,  their  out«r  integument  is  Bufliciently 
hard  to  serve  at  once  as  a  support,  a  covering,  and  a  defence 
for  the  soft  parts.  This  external  armature,  like  the  bodiee  and 
limbs  which  it  covers,  is  divided  into  eegmonts  or  joints,  which 
well  distinguishes  the  members  of  this  group  from  the  others. 
The  propriety  of  aiTangiog  worms  with  insects  will  be  seen,  if 
it  he  remembered  that  even  the  buttoi-fly  and  hee  commence 
existence  in  a  very  worm-like  form.  This  division  of  jointed 
animals  bears  the  name  of  the  Annuloia.  The  nervous  system 
consists  of  ganglia  arrang;od  in  pairs  in  the  middle  lino  of  the 
body.  From  this  equal  lateral  development  of  the  nervous 
centres  Professor  Owen  calls  the  group  Ilomogtingltala.  The 
nervous  system  is  traversed  by  the  alimentary  canal.  The 
radiated  animals  form  a  part  of  this  aub-kingdom. 

4.  The  next  sub-kingdom  comprises  most  of  the  polypes, 
such  as  sea-anemones,  the  fresh-water  hydra,  and  corals,  in 
which  the  general  cavity  of  the  body  communicates  freely  witi 
that  of  the  digestive  apparatus,  on  which  account  they  aro 
called  Qaienterata,  The  soft  parts  forming  the  body  wall  are 
composed  of  two  distinct  membranes;  there  is  no  heart;  no 
apparent  special  respiratory  organ  ;  and  in  most  oases  very 
slight  traces  of  a  nervous  system. 

□.  All  the  animals  not  combined  in  the  above  groups,  sooli  ai 
the  sponges,  the  foramiuifera,  and  a  large  proportion  of  the 
microscopic  animalculee,  form  the  last  sub-kingdom,  named 
PToto!xia.  They  are  characterised  by  a  general  absence  of  any 
special  organ. 

There  seems  to  be  a  ranch   closer  relationship  between  the 
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PtotoEoa.  In  the  same  way  we  can  pass  from  the  highefit  of  the 
Annulosa  to  the  Protozoa.  But  we  cannot  find  any  continuouB 
succession  of  adult  forms  which  will  connect  the  Annulosa  with 
the  Mollusca,  or  the  Mollusca  with  the  Vertebrata. 

Much  use  IB  made  of  the  terms  high  and  low  in  speaking  of 
animals ;  and  it  is  important  to  bear  in  mind  that  they  are  by 
no  means  intended  to  imply  that  there  is  any  difference  in  the 
degree  of  perfection,  or  that  one  animal  is  less  fitted  to  subserve 
the  purposes  of  life  than  another.  By  an  animal  of  a  low 
organisation  is  simply  meant  one  in  which  all  the  functions 
of  life  axe  carried  on  by  means  of  a  few  organs.  The  greater 
the  number  of  organs  that  are  set  apart  to  perform  special 
functions  the  higher  is  the  animal  said  to  be. 

The  eyidence  afforded  by  geological  researches  seems  to  show 
that  the  leading  types  of  animal  structure  have  existed  from  a 
oomparatively  early  period  in  the  history  of  the  globe ;  and  that 
all  forms  which  have  left  any  indications  of  their  existence 
belong  to  one  or  other  of  these  types.  The  oldest  fossils  known 
at  the  present  time  belong  to  the  Protozoa ;  but  next  to  thorn 
come  the  Mollusca. 

By  adding  to  the  living  population  of  the  world,  those  forms 
which  peopled  it  in  times  long  past,  we  may  arrive  at  some 
dim  conception  of  the  great  scheme  of  the  animal  kingdom. 
And  if  at  present  we  see  not  the  limits  of  the  temple  of  nature, 
nor  fully  comprehend  its  design, — at  least  we  can  feel  sure  that 
there  is  a  boundary  to  this  present  order  of  things ;  and  that 
there  has  been  a  plan,  such  as  we,  from  our  mentcd  constitu- 
tion, are  able  to  appreciate,  and  to  study  with  ever-increasing 
admiration. 

Classes  of  the  Molltjsca. 

This  sub-kingdom  consists  of  two  gi»mt  groups,  viz.,  the 
mollusca  proper  and  the  molluscoida.  The  mollusca  are  animals 
with  soft  bodies,  enveloped  in  a  muscular  skin,  and  usually 
protected  by  a  univalve  or  bivalve  shell.  That  part  of  their 
integument  which  contains  the  viscera  and  secretes  the  shell,  is 
termed  the  mantle  ;  in  the  univalves  it  takes  the  form  of  a  sac, 
with  an  opening  in  front,  from  which  the  head  and  locomotive 
organs  project :  in  the  bivalves  it  is  divided  into  two  lobes. 

The  univalve  mollusca  are  encephaloiiSy  or  fui'nished  with  a 
distinct  head ;  they  have  eyes  and  tentacula,  and  the  mouth  is 
armed  either  with  jaws  or  with  tooth  straps.*      Cuvier  has 

•  One  of  the  drawbacks  to  the  study  of  mollusca  is  the  prevalence  of  such  terms  as 
JawB,  arms,  feet,  &c.    The  reader  must  not  suppose  that  the  parts  so  designated  are 
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divided  them  into  Uuee  cUssaa,  founded  on  the  modifications  of 
their  feet,  or  principal  tocomotiTe  organs. 

1.  The  cuttle-fishes  constitnte  the  first  daos,  and  am  tanned 


Cq)hidopoda,f  becanse  their  feet,  or  more  propeily  ana*,  aie 
so  attached  to  the  head  as  to  form  a  circle  ronnd  the  moatli. 
2.  In  the  0<uleropoda,X  or  snails,  the  onder  side  of  the  body 
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forms  a  smgle  muBColai  foot,  on  vhich  the  animals  creep  « 
gUde. 

lumolienBlnlhBnnebnisiutdlD  OhbuOws.    Wbra  (ndlad  to  Iha  IMt^Oa 

•  Fig.  I.  Lolip,  ™i»iirii.  Lam.  (.     Ffom  >  ipei-taen  t^en  '^ff^TMby.  l^J- «■ 
BoKfrtHnt,  E«n.    '  ""  "  "'  ""■  ""'"  '■-■■'-        -'- 
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3.  Tlie  Pteropoda  *  inhabit  the  sea  only,  and  swim  with  a  pair 
of  fins,  extending  outwards  from  the  sides  of  the  head. 

The  other  mollosca  are  ac^halotu,  or  destitute  of  any  distinct 
head;  they  are  all  squatio,  and  most  of  them  are  atte^hed,  or 
have  no  meaiiB  of  moving  from  pla«e  to  place.  They  are  divided 
into  Vbiee  olaaaee,  characterised  by  modifications  in  tlteir  breath- 
ing-organ and  shell. 

4.  The  Brachiopoda  f  axe  bivalves,  having  one  shell  placed  on 
the  back  of  the  animal,  and  the  other  in  front;  they  take  their 
name  from  two  long  dilated  arms,  developed  from  the  sides  of 


Figs.  4,1,9.  BrecIiiapoda.t 

the  montli,  vrith  which  they  create  currents  that  bring  them 
food.  These  arms  were  formerly  supposed  to  take  the  place  of 
fie  foetin  tiie  previously-mentioned  classes.  They  are,  how- 
ever, essentially  breathing  organs,  and  consequently  the'term 
BradttOTiobraTichia  (anu-breathers)  has  been  proposed  for  the 
erroneous  one  of  Brachiopoda  (arm-footed). 

5.  The  LameUibraTickiala,^  or  ordinary  bivalves  (like  the 
oyster),  breathe  by  two  pairs  of  gills,  in  the  form  of  flat  mem- 
branous plat«s,  attached  to  the  mantle  ;  one  valve  is  applied  to 
the  right,  the  other  to  the  left  side  of  the  body.  This  class  is 
sometmies  called  Conchi/era. 

The  Trniicata  have  no  shell,  but  are  protected  by  an  elastic, 
gelatinous  tunic,  with  two  orifices ;  the  breathing  organ  takes 
the  form  of  an  inner  tunic,  or  of  a  riband  stretehed  across  the 
internal  cavity.    These  together  with  the  Folytoa,  and  perhaps 

I  Fig.  1.  (3. }  SAywiaietla  piUlacta,  Cbem.  ap.,  domi  nln,  itiib  Uie  anliiul 
(hftai  Owftn).  c,  s,  l^erebratHttt  OHitTaiit.  Qjioy.  From  speclmfiiu  coUectod  b;  Mr- 
Jvkes.  (9.)  Idral  dderlew  of  bo<hvslvH(/,ilH  cardinal  miwclea,  by  nUuhtlisTBlTM 
■re  opened).    (1.)  Dona)  tsIts.    These  woodcula Iwve  beeii UndJ7 leat bj Ur.  l.X, 
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the  Braduopoda,  form  the  Hub-clsBa  of  MoUiuctn'da.  In  tlia 
first  edition  tho  Tuniaila  were  described  in  detail,  but  they  an 
omitted  in  tbis  for  reasoos  stated  in  tLe  prelace. 

Five  of  these  modifications  of  the  molluscan  type  of  organi- 
sation  were  known  ta  Linugaus,  who  refaned  the  animals  of  all 
his  genera  of  shell-fish  to  one  or  other  of  them ;  *  bat  onfocta- 
natety  he  did  not  himself  adopt  the  truth  which  be  was  the 
first  to  see ;  and  here,  as  in  his  botany,  employed  an  artificial, 
in  preference  to  a  natural  method. 

The  systematic  arrangement  of  natural  objects  ought  oot, 
hoverer,  to  be  guided  by  conTenienca.  nor  "  framed  merely  f« 
tie  purposes  of  easy  remembrance  and  communication."    '~ 


Fig.  1.  A  Bi»«l7e.i  Kg.  '-  *  Tunii*rj.t 

true  motbod  must  be  suggested  by  the  objects  tbemselTea,  I 
their  qualities  and  relations ; — it  may  not  be  easy  to  learn,— 
Liiulual  modirication  and  iid.ju 


HABITS  Aim   SCONOXT   OF  THE  MOLLT78CA.  7 

in  the  understaitoino  of  the  subject,  whereas  a  "  dead  and 
arbitrary  arrangement"  is  a  perpetual  bar  to  advancement, 
"  containing  in  itself  no  principle  of  progression."  {Coleridge.) 

Habits  and  Ecx)nomy  of  the  Mollusga. 

Every  Hying  creature  has  a  history  of  its  own;  each  has 
characteristics  by  which  it  may  be  known  from  its  relatives ; 
each  has  its  own  territory,  its  appropriate  food,  and  its  duties 
to  perform  in  the  economy  of  nature.  Our  present  purpose, 
however,  is  to  point  out  those  circumstances,  and  trace  the 
progress  of  those  changes  which  are  not  peculiar  to  individuals 
or  to  species,  but  have  a  wider  application,  and  form  the  history 
of  a  great  class. 

In  their  in&ncy  the  molluscous  animals  are  more  alike,  both 
in  appearance  and  habits,  than  in  after  life ;  and  the  fry  of  the 
aquatic  races  are  almost  as  different  from  their  parents  as  the 
caterpillar  from  the  butterfly.  The  analogy,  however,  is  reversed 
in  one  respect ;  for  whereas  the  adult  shell-fish  are  often  seden- 
tary, or  ambulatory,  the  young  are  all  swimmers ;  so  that  by 
means  of  their  fins  and  the  ocean-currents,  they  travel  to  long 
distances,  and  thus  diffuse  their  race  as  far  as  a  suitable  climate 
and  conditions  are  found.  Myriads  of  these  little  voyagers 
drift  from  the  shores  into  the  opea  sea  and  there  perish ;  their  * 
tiny  and  fragile  shells  become  part  of  a  deposit  constantly 
accumulating,  even  in  the  deepest  parts  of  the  sea. 

Sozhe  of  these  little  creatures  shelter  themselves  beneath  the 
shell  of  their  parent  for  a  time,  and  many  can  spin  silken 
threads  with  which  to  moor  themselves,  and  avoid  being  drifted 
away.  They  all  have  a  protecting  shell,  and  even  the  young 
bivalves  have  eyes  at  this  period  of  their  lives,  to  aid  them  in 
choosing  an  appropriate  locality. 

After  a  few  days,  or  even  less,  of  this  sportive  existence,  the 
sedentary  tribes  settle  in  the  place  they  intend  to  occupy  during 
the  remainder  of  their  lives.  The  tunicary  cements  itself  to 
rock  or  sea- weed ;  the  ship-worm  adheres  to  timber,  and  the 
pholas  and  lithodomus  to  limestone  rocks,  in  which  they  soon 
excavate  a  chamber  which  renders  their  first  means  of  anchorage 
unnecessary.  The  mya  and  razor-fish  burrow  in  sand  or  mud ; 
the  mussel  and  jrinna  spin  a  byssus  ;  the  oyster  and  apondyluB 
attach  themselves  by  spines  or  leafy  expansions  of  their  shell ; 
the  brachiopoda  are  all  fixed  by  similar  means,  and  even  some 
of  the  gasteropods  become  voluntary  prisoners,  as  the  hipponyx 
and  vermetus. 
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Otlier  ttibes  letain  the  power  of  tiaTeUmg  at  wiU,  and  shift 
tlieir  qiiaiters  periodically,  or  in  aearcli  of  food;  the  tivea- 
mnssel  drags  itself  slowly  along  by  protrading  and  contractiiig 
its  flexible  foot;  the  cockle  and  trigonia  have  the  foot  bent, 
enabling  them,  to  make  short  leaps;  the  scallop  (jiectm  operat- 
laria)  swims  rapidly  by  opening  and  shntting  its  tinted  toItm. 
Nearly  all  the  gasteropods  creep  like  the  snail,  though  some  aie 
much  more  actiTe  than  othete ;  the  pond-euaile  can  glide  along 
the  sorfiice  of  the  watei,  shell  downwards ;  the  nndeobiandu 
and  ptenq)odB  swim  in  the  open  sea.  The  cuttle-fish  hare  a 
strange  mode  of  walking,  bead  downwards,  on  their  outspread 
arms ;  they  can  also  swim  with  their  fins,  or  with  their  webbed 
arms,  or  by  expelling  the  water  forcibly  from  their  branchial 
chamber;  the  calamary  can  even  strike  the  sor&ce  of  the  sea 
with  its  tail,  and  dart  into  the  air  like  the  flyin^fish. — (Oucn.) 

By  these  means  the  moUasca  hare  spread  thems^ee  over 
every  part  of  the  habitable  globe ;  erery  region  has  its  tribe ; 
every  sitwition  its  appropriate  species ;  the  land-snails  treqaeOt 
moist  places,  woods,  sonny  baniks  and  rocks,  climb  trees,  or 
burrow  in  the  ground.  The  air-breathing  limneids  live  in 
fresh- water,  only  coming  occasionally  to  the  surface ;  and  the 
auriculas  live  on  the  sea-s)kore,  or  in  salt-marahee.  In  the  sea 
each  zone  of  depth  has  its  molluscous  fauna.  The  limpet  and 
periwinkle  live  between  tide-marks,  where  they  are  laft  diy 
twice  a  day ;  the  trochi  and  purpune  are  foond  at  low  water,  ' 
amongst  the  sea-weed ;  the  mussel  aflbcte  muddy  shores,  tbs 
cockle  rejoices  in  extensive  sandy  flats.  Host  of  the  fiioely- 
ooloured  shells  of  the  tropics  are  found  in  shallow  water,  or 
amongst  the  breakers.  Oyst«r-banks  are  usually  in  four  or 
five  ^thorns  wat«T ;  scallop-banks  at  twenty  fothoms.  The 
Urebraltiim  are  found  at  still  greater  depths,  commonly  at  fifty 
&thons.  and  sometimes  at  one  hundred  fathoms,  even  in  Foha 
seas.  The  fkiry-like  pteropoda,  the  oceanic  snail,  and  multi- 
tudes of  other  floating  moUnscs,  pass  their  lives  on  the  open 
sea,  for  ever  out  of  sight  of  land ;  whilst  the  UUopa  and  KyOza 
folk>w  the  gnlf-weed  in  its  voy^es,  and  feed  upon  the  green 
ddusive  banks. 

The  food  of  the  mollusca   is  cither  vegetable,  infusorial,  or 
All  the  land-enailfl  are  vegetable-feeders,  and  their 
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in  abhorrence,  and  fiEtst  or  shift  their  quarters  while  that  crop  is 
on  the  ground.*  Some,  like  the  **  cellar'Snail,"  feed  on  crypto- 
gamic  vegetation,  or  on  decaying  leaves;  and  the  slugs  are 
attracted  by  fwngi^  or  any  odorous  substances.  The  round- 
mouthed  sea-snails  are  nearly  all  vegetarians,  and  consequently 
limited  to  the  shore  and  the  shallow  waters  in  which  sea- weeds 
grow.  Beyond  fifteen  fieithoms,  almost  the  only  vegetable  pro- 
duction is  the  nullipore ;  but  here  corals  and  homy  zoophytes 
take  the  place  of  alga^  and  afiTord  a  more  nutritious  diet. 

The  whole  of  the  bivalves,  and  other  headless  molluscs  live 
on  infusoria,  or  on  microscopic  plants,  brought  to  them  by  the 
current  which  their  ciliary  apparatus  perpetually  excites ;  such, 
too,  must  be  the  sustenance  of  the  magilusy  sunk  in  its  coral 
bed,  and  of  the  caXyptnxa,  fettered  to  its  birth-place  by  its  cal- 
careous foot. 

The  carnivorous  tribes  prey  chiefly  on  other  shell-fish,  or  on 
zoophytes ;  since,  with  the  exception  of  the  cuttle-fishes,  their 
organisation  scarcely  adapts  them  for  pursuing  and  destroying 
other  classes  of  animals.  One  remarkable  exception  is  formed 
by  the  «^f7t/er,  which  lives  parasitically  on  the  star-fish  and  sea- 
urchin;  and  {uiother  by  the  testaceUaj  which  preys  on  the 
common  earth-worm,  foUowing  it  in  its  burrow,  and  wearing 
a  buckler,  which  protects  it  in  the  rear. 

Most  of  the  siphonated  univalves  are  animal-feeders ;  the 
ccurrion-eating  stromb  and  whelk  consume  the  fishes  and  other 
creatures,  whose  remains  are  always  plentiful  on  rough  and 
rocky  coasts.  Many  wage  war  on  their  own  relatives,  and 
take  them  by  assault ;  the  bivalves  may  close,  and  the  oper- 
culated  nerite  retire  into  his  home,  but  the  enemy,  with  rasp- 
like tongue,  armed  with  siliceous  teeth,  files  a  hole  through 
the  shell, — ^vain  shield  where  instinct  guides  the  attack !  Of 
the  myriads  of  small  shells  which  the  sea  heaps  up  in  every 
sheltered  **  ness,"  a  large  proportion  will  be  found  thus  bored 
by  the  whelks  and  purples;  and  in  fossil  shell-beds,  such  as 
that  in  the  Touraine,  nearly  half  the  bivalves  and  sea-snails 
are  perforated. — the  relics  of  antediluvian  banquets.    . 

This  is  on  the  shore,  or  on  the  bed  of  the  sea ;  far  away  from 
land  the  carinaria  and  Jirola  pursue  the  floating  acalephe ;  and 
the  argonaut,  with  his  relative  the  apirula,  both  carnivorous, 
are  found  in  the  **  high  seas,"  in  almost  every  quarter  of  the 
globe.     The  most  active  and  rapacious  of  all  are  the  calamaries 


*  Dilute  lime-water  and  very  weak  alkaline  solutions  are  more  fatal  to  snaila  than 
even  salt. 
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ftnd  cuttles,  who  vindicate  their  high  poaitioD  in  the  naturalists' 
"ayrtem,"  by  preying  even  on  fiahee. 

As  the  shell-fish  are  great  eatere,  so  in  their  turn  thay  afford 
food  to  many  other  creatures ;  folfilling  the  universal  law  of 
eating  and  being  eaten.  Civilised  man  still  swallowH  the 
oy8t«r,  although  snails  are  no  longer  reckoned  "a  dainty  dish;" 
mussel,  cockles,  and  periwinkles  are  in  great  esteem  with 
children  and  the  other  unsophisticated  claaoea  of  society ;  and 
so  are  BcsUops  and  the  holtotit,  where  they  can  he  obtained. 
Two  kinds  of  whelk  are  brought  to  the  London  market  in  great 
quantitieB;  and  the  arms  of  the  cuttle-fish  are  eaten  by  the 
NeapoUtans,  and  also  by  the  East  Indians  and  Malays.  In 
seasons  of  scarcity,  vast  quantities  of  shell-fish  are  consumed 
by  the  poor  inhabitants  of  the  Scotch  and  Irish  coasto.*  Still 
more  are  regularly  collected  ibr  bait;  the  calamary  is  mnch 
OBod  in  the  cod-finery,  oS  Newfoundland,  and  the  limpet  and 
whelk  on  our  own  coasts. 

Many  wild  uniTniiln  feed  on  shell-fish ;  the  rat  and  the  raccoon 
soak  lor  them  on  the  sea-shoie  when  pressed  by  hunger ;  the 
Booth  American  ott«r,  and  the  crab-eating  opossum  constantly 
resort  to  ealt-marshes,  and  the  sea,  in  older  to  prey  on  the 
mollosca ;  the  great  whale  lives  habitually  on  the  small  floating 
pteropods  ;  sea-fowl  search  for  the  litiaral  species  at  every 
ebbing  tide;  whilst,  in  their  own  element,  the  marine  kind 
ai«  perpetually  devoui«d  by  fishes.  The  haddock  is  a  "  great 
conchologifit ; "  and  some  rare  northern  sea-shells  have  been 
rescued,  unbroken,  from  the  stomach  of  the  cod  ;  whilst  even 
Um  strong  valves  of  the  ryprina  ore  not  proof  againet  the  teeth 
of  the  cat-fiiih  (nnarAieat). 

Tbvj  even  &11  a  prey  to  animals  mnch  their  inferiors  in 
sagacity ;  the  slar-fish  swallows  the  small  bivalve  entire,  and 
dissolves  the  animal  out  of  its  shell;  and  the  bnbble-shdl 
(jmWih<),  itself  predacious,  is  eaten  both  by  star-fish  and  aea- 
anemone  (■.rt.«.u). 

The  land-snails  afibid  fbod  to  many  birds,  especially  to  the 
thrush  tribe;  and  to  some  insects,  for  the  luminous  larva  of 
the  glov-vuna  lives  on  them,  and  some  of  the  large  predacious 
1)e^«s  {«-g.,  nimJNM  rriolaaut  and  gorriitt  oient),  occasionally 
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their  own  nation.  Scarcely  one-lialf  tlie  shelly  tribes  graze 
peacefully  on  sea-weed,  or  subsist  on  the  nutrient  particles 
which  the  sea  itself  brings  to  £heir  mouths ;  the  rest  browse 
on  liying  zoophytes,  or  prey  upon  the  vegetable-feeders. 

Yet  in  no  class  is  the  instmot  of  "  self-preservation"  stronger, 
nor  the  means  of  defence  more  adequate;  their  shells  seem 
expressly  given  to  compensate  for  the  slowness  of  their  move- 
ment, and  the  dimness  of  their  senses.  The  cuttle-fish  escapes 
from  attack  by  swimming  backwards  and  beclouding  the  water 
with  an  inky  discharge ;  and  the  sea-hare  {aplf/sia)  pours  out, 
when  irritated,  a  copious  purple  fluid,  formerly  held  to  be 
poisonous.  Others  rely  on  passive  resistance,  or  on  conceal- 
ment, for  their  safety.  It  has  been  frequently  remarked  that 
molluscs  resemble  the  hue  and  appearance  of  the  situation  they 
frequent ;  thus,  the  limpet  is  commonly  overgrown  with  hdlani 
and  sea- weed,  and  the  ascidian  with  zooph3rte8,  which  form  an 
effectual  disguise ;  the  lima  and  modiola  spin  together  a  screen 
of  grotto- work.  One  ascidian  (a.  coMufera)  coats  itself  with 
shell-sand,  and  the  carrier-trochus  cements  i^ells  and  corals  to 
the  margin  of  its  habitation,  or  so  loads  it  with  pebbles,  that 
it  looks  like  a  little  heap  of  stones. 

It  must  be  confessed  that  the  instincts  of  the  shell-fish  are 
of  a  low  order,  being  almost  limited  to  self-preservation,  the 
escape  from  danger,  and  the  choice  of  food.  An  instance  of 
something  like  social  feeling  has  been  observed  in  a  Roman 
snail  {helix  pomatia)^  who,  after  escaping  from  a  garden,  re- 
turned to  it  in  quest  of  his  fellow-prisoner; — ^but  the  accom- 
plished naturalist  who  witnessed  the  circumstance  hesitated  to 
record  a  thing  so  unexampled.  The  limpet,  too,  we  learn  from 
the  observations  of  Mr.  George  Roberts,  of  Lyme  Regis,  is  fond 
of  home,  or  at  least  possesses  a  knowledge  of  topography,  and 
returns  to  the  same  roost  after  an  excursion  with  each  tide. 
Professor  Forbes  has  immortalised  the  sagacity  of  the  razor- 
fish,  who  submits  to  be  salted  in  his  hole,  rather  than  expose 
himself  to  be  caught,  after  finding  that  the  enemy  is  lying  in 
wait  for  him.  On  the  other  hand,  Mr.  Bowerbank  has  a  curious 
example  of  **  instinct  at  fault,"  in  the  fossil  spine  of  a  sea- 
urchin,  which  appears  to  have  been  drilled  by  a  carnivorous 
gasteropod. 

We  have  spoken  of  shell-fish  8is  articles  of  f^*^  but  they  have 
other  uses,  even  to  man ;  they  are  the  toys  of  children,  who 
hear  in  them  the  roaring  of  the  sea;  they  are  the  pride  of 
**  collectors  " — whose  wealth  is  in  a  cone  or  **  wentle-tta^  \"  * 

*  The  extravagant  pricea  tJiat  h&ve  been  given  f  or  me  tikieDA  «z«\««%VA\»^t«QC«V9^^ 
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and  they  are  the  omamentH  of  barbarons  tribes.  The  Friendly- 
iBlander  weara  the  orangO'Cowrf  as  a  mark  of  chiaftainship 
{Stutehbury),  and  the  New  Zaalander  polishes  the  tltnckui  into 
aa  omameiit  more  brilliant  than  the  "  pearl  ear-drop "  ot 
claaaicol  or  modem  timea.  [Clarlie.)  One  of  the  most  beautiM 
substatices  in  nature  ia  the  shell-opal,  formed  of  the  remains  of 
the  ammonite.  The  forms  and  coloors  o£  shells  (as  of  all'  other 
natural  objects),  answer  some  particalar  purpose,  or  obey  some 
generallawi  but  besides  this,  thereismuclithatseemBspBoially 
intended  for  our  study,  and  calculated  to  call  fortii  enlight«ned 
admiration.  Thus  the  tints  of  many  shells  are  concealed  daring 
life  by  a  dull  external  coat,  and  tbe  pearly  halls  of  the  nautUus 
are  seen  by  no  other  eyea  than  ours.  Or  descending  to  meie 
"  utility,"  how  many  tracts  of  oust  are  destitate  of  limeetoae, 
but  abound  in  ahell-banka  which  may  be  burned  into  lime ;  or 
in  ahelt-sand,  for  the  use  of  farmers.* 

Not  much  ia  known  reapeoting  the  ufdividnal  duration  of  Qm 
shell-fish,  though  their  length  of  life  must  be  very  Tariable, 
Many  of  the  aquatio  species  are  annuals,  fiilfilling  the  cyde  of 
their  eiiatence  in  a  single  year ;  whole  races  are  entombed  ii;  . 
the  wintry  tide  of  mud  that  grows  from  year  to  year  in  the  beds 
of  rivers,  and  lakea,  and  aeas ;  thus,  in  the  Wealden  day  we 
find  layer  above  layer  of  small  river-snails,  alternating  with 
tb'"  strata  of  sediment,  the  index  of  immeasurably  distant 
years.  Dredgers  find  that  whilst  the  adults  of  aome  shell-fish 
can  be  taken  at  all  seasons,  others  can  be  obtained  late  in  the 
autumn  or  winter  only ;  those  caught  in  spring  and  summer 
being  young,  or  balf-grown ;  and  it  is  a  common  remark  that 
dead  shells  (of  some  speciea)  can  be  obtained  of  a  lat^^  size 
than  any  that  we  find  olive,  because  they  obtain  their  fiill 
growth  at  a  aeason  when  our  researches  are  suspended.  Some 
speciea  require  part  of  two  years  for  their  ftill  development; 
the  young  of  the  dorU  and  eolii  are  bom  in  the  Bummer  tame, 
in  the  worm  shallows,  near  the  shore;   on  the  approooh  of 

bectlWd  they  have  Endnced  voyagert  to  cdlect.  Mere  fthflU<oUeotJDg,  howBTAr,  !■  n 
more  kvrIl^c  than  pigeon,  faiicyjjig,  en  th«  Btod;  of  oldohiUL  Voe  tducatiaiai  poi- 
poflu  the  IwM  BhellB  ore  the  typen  of  gpnon,  or  ipecl«  which  illrulnCfi  paftknLu 
poiDta  of  structure ;  antl,  rorCimately  Tor  BlndeDlB,  The  prices  haT«  been 
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muter  tkey  retire  to  deeper  water,  and  in  the  following  spring 
return  to  the  tidal  rocks,  attain  their  full  growth  early  in  the 
Bummer,  and  after  spawning-time  disappear. 

The  land-snails  are  mostly  biennial ;  hatched  in  the  summer 
and  antmnn,  they  are  half-grown  by  the  winter  time,  and 
acquire  their  full  growth  in  the  following  spring  or  summer. 
In  confinement,  a  garden-snail  will  live  for  six  or  eight  years ; 
but  in  their  natural  state  it  is  probable  that  a  great  many  die 
in  their  second  winter,  for  clusters  of  empty  shells  may  be 
found,  adhering  to  one  another,  under  ivied  walls,  and  in  other 
sheltered  situations ;  the  animals  haying  perished  in  their 
hybernation.  Some  of  the  spiral  sea-sheUs  live  a  great  many 
years,  and  tell  their  age  in  a  very  plain  and  interesting  man- 
ner, by  the  number  of  fringes  (varicea)  on  their  whorls ;  the 
contour  of  the  raneUa  and  murex  depends  on  the  regular  re- 
currence of  these  ornaments  which  occur  after  the  same  inter- 
vals in  well-fed  individuals,  as  in  their  less  fortunate  kindred. 
The  ammonites  appear  by  their  varices,  or  periodic  mouths 
(PI.  m.,  fig.  3),  to  have  lived  and  continued  growing  for  many 
years. 

Many  of  the  bivalves,  like  the  mussel  and  cockle,  attain  their 
full  growth  in  a  year.  The  oyster  continues  enlarging  his  shell 
by  annual  "  shoots,"  for  four  or  five  years,  and  then  ceases  to 
grow  outwards ;  but  very  aged  specimens  may  be  found,  espe- 
cially in  a  fossil  state,  with  shells  an  inch  or  two  in  thickness. 
The  giant-clam  {fridacna),  which  attains  so  large  a  size  that 
poets  and  sculptors  have  made  it  the  cradle  of  the  sea-goddess, 
must  enjoy  6ui  unusual  longevity ;  living  in  the  sheltered 
lagoons  of  coral  islands,  and  not  discursive  in  its  habits,  the 
corals  grow  up  around  until  it  is  often  nearly  buried  by  them  ; 
but  although  there  seems  to  be  no  limit  to  its  life  (though  it  may 
live  a  oentuiy  for  all  that  we  know),  yet  the  time  will  probably 
come  when  it  will  be  overgrown  by  its  neighbours,  or  choked 
with  sediment. 

The  fresh- water  molluscs  of  cold  climates  bury  themselves 
during  winter  in  the  mud  of  ponds  and  rivers ;  and  the  land- 
snails  hide  themselves  in  the  ground,  or  beneath  moss  and 
dead  leaves.  In  warm  climates  they  become  torpid  during  the 
hottest  and  driest  part  of  the  year. 

Those  genera  and  species  which  are  most  subject  to  this 
**  summer  sleep  "  are  remarkable  for  their  tenacity  of  life  ;  and 
numerous  instances  have  been  recorded  of  their  importation 
from  distant  countries  in  a  living  state.  In  June,  1850,  a 
living  pond-mussoi  was  sent  to  Mr.  Gray  from  Australia,  which 
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hod  been  more  than  >  year  out  of  water.*  The  pond'Oiaili 
{ampuUariir)  have  been  found  aliva  in  logs  of  mah<^any  from 
ilonduniB  (Mr.  Pickering) ;  and  &£.  Caillaud  carried  some  from 
Kgjpt  to  Paris  packed  in  sav-dust.  Indeed,  it  is  not  easy  to 
aacertain  the  limit  of  their  ondurajice ;  for  Mr.  Laidlaf  having 
placed  a  nnmber  in  a  drawer  for  this  purpose,  foond  them  alive 
after  ^tw  ytan,  although  in  the-irarni  climat«  of  Calcutta.  The 
cydottomat,  which  are  also  oprrculattd,  are  well  known  to  surriTe 
impriHonments  of  many  months;  hut  in  the  ordinary  land' 
anaUs  such  cases  are  more  remarkable.  Some  of  the  large 
tropical  bulinti,  brought  by  Lieutenajit  Graves  from  TalporaiBo, 
revived  after  being  packed,  some  for  thirteen,  others  for  twenty 
months.  In  1849  Mr,  Pickering  received  from  Mr.  Wollaston 
a  basket-full  of  Madeira  snails  (of  twenty  or  thirty  different 
siiecien),  throe-fourths  of  which  proved  to  be  alive  after  aereral 
months'  confinement,  including  a  sea  voyage.  Mr.  Wollaston 
has  himeelf  told  us  that  specimens  of  two  Madeira  snails  {Mix 
papilio  and  teet^ormu)  survived  a  fast  and  imprisonment  in 
pill-boxes  of  two  years  and  a  half,  and  that  a  large  number  of 
Jhe  small  helir-  turricula,  brought  to  England  at  the  sams  time, 
wero  aU  living  after  having  been  enclosed  in  a  dry  bag  for  a 
year  and  a  half. 

But  the  most  interesting  example  of  resuscitation  occurred  to 
a  specimen  of  the  Desert  snail,  from  Egypt,  chronicled  by  Dr. 
Baird-t  This  individual  was  fixed  to  a  tablet  in  the  British 
Museum  on  the  2ath  of  March,  1B46;  and  on  the  Tth  of  March, 
1850,  it  was  observed  that  he  must  have  come  out  of  his  shell 
in  the  interval  (as  the  paper  had  been  discoloured,  apparently 
il,  his  attempt  to  got  away) ;  but  finding  escape  impossible,  had 
again  retired,  closing  his  aperture  with  the  usual  glistening 
film  ;  this  led  to  his  immersion  in  tepid  water  and  marvellous 
recovery.  Advantage  was  taken  of  this  circumstance  for  making 
a  sketch  of  the  living  animal  (Fig.  2). 

The  permanency  of  the  shell-bearing  racee  is  effectnaJly  pro- 
.  vided  for  by  their  extreme  fecnndity ;  and  though  exposed  to  a 
hundred  dangers  in  their  early  life  enough  survive  to  re-people 
the  land  and  sea  abundantly.  The  spawn  of  a  single  dorit  may 
contain  600,000  eggs  (Darwin) ;  a  river-mnsael  has  been  esti- 
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Lastly,  the  moUutaca  exliibit  the  same  instinctiye  care  with 
insects  and  the  higher  animals  in  placing  their  eggs  in  situations 
where  they  will  be  safe  from  injury,  or  open  to  the  influences 
of  air  and  heat,  or  surrounded  by  the  food  which  the  young 
will  require.  The  tropical  buHmi  cement  leaves  together  to 
protect  and  conceal  theii*  large  bird-like  eggs ;  the  slugs  bury 
theirs  in  the  ground;  the  oceanic-snail  attaches  them  to  a 
floating  raft ;  and  the  argonaut  carries  them  in  her  frail  boat. 


rig.  9.   lanthina  with  its  raft. 

The  homy  capsules  of  the  whelk  are  clastered  in  groups,  with 
spaces  pervading  the  interior  for  the  free  passage  of  sea  water ; 
and  the  nidamental  ribbon  of  the  doria  and  eolia  is  attached  to  a 
rock  or  some  solid  surface  from  which  it  will  not  be  detached  by 
the  waves.  The  river-mussel  and  cyclas  carry  their  parental 
care  still  further,  and  nurse  their  young  in  their  own  mantle, 
or  in  a  special  Tnarsupiurrif  designed  like  that  of  the  opossum, 
to  protect  them  until  they  are  strong  enough  to  shift  for 
themselves. 

If  any  one  imbued  with  the  spirit  of  Paley  or  Chateaubriand, 
should  study  these  phenomena,  he  might  discover  more  than 
the  **  barren  facts  '*  which  alone  appear  without  signiflcance  to 
the  unspiritual  eye ;  he  would  see  at  every  step  fresh  proofs  of 
the  wisdom  and  goodness  of  God,  who  thus  manifests  His  great- 
ness by  displaying  the  same  care  for  the  maintenance  of  His 
feeblest  creatures  as  for  the  well-being  of  man  and  the  stability 
of  the  world. 

Stuuctttiie  and  Physiology  of  the  Mollusca. 

Molluscous  animals  possess  a  distinct  nervous  system,  instru- 
ments appropriated  to  the  five  senses,  and  muscles  by  which 
they  execute  a  variety  of  movements.    They  have  organs^  by 
which  food  is  procured  and  digested;  a  lieaTt,  'mV\i  ^tW\»^ 
and  reins,  through  which  their  colourless  {Iwids  drcvv\sL\ft\  «i 
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breatliuig-orgaii ;  and,  in  moat  matanoee,  a  protooting  eltell. 
They  produce  eggs,  and  the  young  generally  paae  through 
one  preparatory,  or  larral,  stage. 

Tht  nervotu  tyitem,  upon  which  sensation  and  the  oxeroira  ot 
muacular  motion  depend,  consists  of  a  brain  or  principal  cetttrt, 
and  of  Tarious  nervee  poBseasing  distinct  properties :  the  optit 
nerves  are  only  aenaible  of  light  and  colours ;  the  avdUerg 
nervea  convey  impressiona  of  sound ;  the  ol/aeton/,  of  odouiB ; 
the  gaatatmy,  ot  flavours  ;  whilst  the  nervea  of  touch  or  feeling 
are  widely  diSUsed,  and  indicate  ia  a  more  general  way  the 
presence  of  external  objects.  The  nerves  by  which  motion  is 
produced  are  distinct  from  these,  but  so  accompany  them  as  to 
appear  like  parts  of  the  same  cords.  Both  kinds  of  nerves 
cease  to  act  when  their  connection  with  the  centre  is  interrupted 
or  destroyed.  There  is  reason  to  believe  that  most  of  the  move- 
menta  of  the  lower  animals  result  from  the  reflection  of  ezt«mal 
stimulants  (like  the  process  of  breathing  in  man),  witiiout  the 
intervention  of  the  will.* 

In  the  molliuca,  the  principal  part  of  the  nervous  system  is  a 
ting  surrounding  the  throat  (^atophagiu),  and  giving  off  nerves 
to  difibrent  parts  of  the  body.  The  points  from  which  the 
nerves  radiate  are  enlargements  termed  centres  {ganglia),  those 
on  the  sides  and  upper  part  of  llie  ring  represent  the  brain,  and 
supply  nervea  to  the  eyes,  tentacles,  and  mouth ;  other  oentMo, 
connected  with  the  lower  side  of  the  cesophageal  ring,  send 
nerves  to  the  foot,  viscera,  and  respiratory  organ.  In  the 
bivalves  the  branchial  centre  is  the  most  coaspicuoos,  and  is 
situated  on  the  posterior  adductor  muscle.  In  the  tunicaries 
the  corresponding  nervous  centre  may  be  seen  between  the  two 
orifices  in  the  muBcnlar  tunic.  This  scattered  condition  of  the 
nervous  centres  is  eminently  characteristic  of  the  entire  aub- 
kingdom. 

Organs  of  ^edal  lenie. — Sight.  The  eyes  are  two  in  number, 
placed  on  the  front  or  sides  of  Ihe  head ;  sometimes  they  are 
letetle,  in  others  stalked,  or  placed  on  longpedicels  {omTruitophora). 
The  eyes  of  the  cuttle-fishes  resemble  those  of  fishes  in  their 
large  size  and  complicated  structure.  Each  consists  of  a  strong 
1,  trail  Sim  ront  in  front  (nini-'o),  ^^'ith  the 
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simple  Bfractnre,  and  perhapB  only  poseeeeea  BeuBibility  of  light 
withont  the  power  of  diatinct  Tiaion.  The  lajral  biTnlvea  have 
bJeo  a  pair  of  eyes  in  the  normal  poeitioii  (Fig.  30)  noar  the 
month ;  but  their  derelopment  ia  not  continued,  and  the  adults 
are  eitlier  eyeless,  or  possess  merely  rudimentary  organs  of 
TiaiDn,  in  tlie  form  of  black  dote  {oetUi)  along  the  margin  of  the 
manUe.*    These  supposed  eyes  have  been  deteotod  in  a' great 
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many  bivalves,  bat  they  are  most  oonspicnons  in  the  scallop, 
which  haa  received  the  name  of  argus  from  Poli  on  this  acconnt 
(Fig.  10). 

In  tho  tnnicarias  Hunilar  oceUi  are  placed  between  the  tentacles 
which  HuiTOund  the  oriflcos. 

Setue  of  Hearing.  In  the  highest  cephalopoda,  this  organ 
consiiits  of  two  caTities  in  the  rudimentary  cranium  which  pro- 
tects the  biain ;  a  small  calcareous  body  or  otolithe  ia  suspended 


Fig.  II.  ■ 


iattt,  KDdibrucb.! 


in  each,  as  in  the  vestibular  cavities  of  fishea.  Similar  auditory 
capsules  occur  near  the  baBe  af  the  tentacles  in  the  gaateropoda, 
and  they  have  been  detocted,  by  tho  vibration  of  the  otolithes, 
in   many  bivalves   and  brachiopods.     With  the   exception  of 
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trilonia  and  eolU,  none  of  tlie  molliuca  hare  been  obaerrEd  to 

emit  souuda.     (Grant.) 

Semite  of  Smell.  This  faculty  is  eridantly  pOBoesoed  by  the 
cuttle-fishes  and  gasteropoda  ;  Buaile  discriminate  their  food  by 
it,  aluga  are  attracted  by  offenHiTe  odours,  aud  many  of  tl» 
marine  zoophaga  may  be  taken  with  animal  baits.  In  the  pearly 
nautilus  there  is  a  hollow  plicated  process  beneath  each  eye, 
which  a.  Yalenciennes  regards  ea  tike  oi^n  of  emell.*  Meesn. 
Hancock  and  Emblaton  attribute  the  same  function  to  the 
lamellated  tentacles  of  the  nudibranchs,  and  compare  them  with 
the  oliactory  organs  of  fishes. 

The  labial  tentacles  of  the  bivalves  are  considered  t«  be 
oi^ns  for  discriminating  food,  but  in  what  way  is  unknown 
(Fig.  18,  I,  i).  The  wjwe  o/  taste  is  also  indicated  rather  by  the 
habits  of  the  animalB  and  their  choice  of  food  than  by  the 
structure  of  a  special  organ.  The  acephaia  appear  to  exerciw 
little  discrimination  in  selecting  food,  and  swallow  anything 
that  is  small  enough  to  enter  their  months,  including  living 
animalcules,  and  even  the  sharp  ipicala  of  sponges.  In  soma 
instances,  however,  the  oral  orifice  is  well  guarded,  as  in  pedeii 
(Fig.  10).  In  the  Encepkala  the  tongue  is  armed  with  epinM, 
employed  in  the  comminution  of  the  food,  and  cannot  posseae  • 
very  deEcate  sense.  The  more  ordinary  and  diSused  ttiuetf 
touch  is  possessed  by  all  the 
mollusca ;  it  is  exercised  by  the 
skin,  which  is  everywhere  soft 
and  lubricous,  and  in  a  higher 
degree  by  the  fringes  of  the  bi- 
valves (Fig.  12),  and  by  the  fila- 
ments and  tentacles  (vibraeah) 
of  the  gasteropoda ;  the  ey»- 
ig.  .  Upton  tfiiaiiiatian.t  pedicels  of  the  snail  are  evidently 
endowed  with  great  sensitiveness  in  this  respect.  That  shell-fi^ 
are  not  very  sensible  of  pain,  we  may  well  believe,  on  account 
of  their  tenacity  of  life,  and  the  extent  to  which  they  have  the 
power  of  reproddcing  lost  parts. 

Mtucular  System.  The  muscles  of  the  moHiDca  are  principally 
connected  with  the  skin,  which  is  exceedingly  contractile  ii 


STBUCTUBS  Aim  FHTSIOLOeT   OF  THB  H0LLU8CA.  19 

inversion  of  a  gloye-finger;  the  branching  gills  of  some  of 
the  sea-slugs,  and  the  tentacles  of  the  cuttle-fishes  are  also 
eminently  contractile.* 

The  inner  tunic  of  the  aacidiana  (Fig.  8,  t)  presents  a  beautiful 
example  of  mujscular  tissue,  the  crossing  fibres  haying  much 
the  appearance  of  basket-work ;  in  the  transparent  aalpianSy 
these  fibres  are  grouped  in  flat  bands,  and  arranged  in  charac- 
teristic patterns.  In  this  class  {tunicata)  they  act  only  as 
sphincters  (or  circular  muscles),  and  by  their  sudden  contraction 
expel  the  water  from  the  branchial  cavity.  The  muscular  foot 
of  the  bivalves  is  extremely  flexible,  having  layers  of  circular 
fibres  for  its  protrusion  (Fig.  18,  /),  and  longitudinal  bands  for 
its  retraction  (Fig.  30  *) ;  its  structure  and  mobility  has  been 
compared  to  that  of  the  human  tongue. 
In  the  burrowing  sheU-fish  (such  as 
eolen)y  it  is  very  large  and  powerful,  and 
in  the  boring  species,  its  surface  is 
studded  with  siliceous  particles  {spietda), 
which  renders  it  a  very  efficient  instru- 
ment for  the  enlargement  of  their  cells. 
(Hancock),  In  the  attached  bivalves  it 
is  not  developed,  or  exists  only  in  a  rudi-  ^«- 13.  Dreissena.i 
mentary  state,  and  is  subsidiary  to  a  gland  which  secretes  the 
material  of  those  threads  with  which  the  mussel  and  pinna 
attach  themselves  (Fig.  13).  These  threads  are  termed  the 
hyssuB  ;  the  plug  of  the  anomia  and  the  pedicel  of  terehratvla 
aro  modifications  of  the  hyssus. 

In  the  cuttle-fishes  alone  we  find  muscles  attached  to  internal 
cartilages  which  represent  the  bones  of  vertebrate  animals ;  the 
muscles  of  the  arms  are  inserted  in  a  cranial  cartilage,  and  those 
of  the  fins  in  the  lateral  cartilages. 

Muscles  of  a  third  kind  are  attached  to  the  shell.  The  valves 
of  the  oyster  (and  other  Tnono-myaries)  are  connected  by  a 
single  muscle;  those  of  the  cytherea  (and  ocner  di-myaries)^  by 
two ;  the  contraction  of  which  brings  the  valves  together. 
They  are  hence  named  adductors;  and  the  part  of  the  shell 


*  The  nmscnlar  fibres  of  molluscs  frequently  present  the  transverse  stripes  which 
characterise  voluntary  mascles  in  the  higher  animals.  Striped  muscular  fibre  has  been 
observed  in  Salpa  {Huxley)\  and  in  Waldheimia  austmlis  by  Hancock ;  a  strict  search 
was  made  by  that  able  anatomist  f(»r  the  purpose  of  discovering  such  fibre  amongst  the 
hingeless  brachiopods,  but  without  success.  Striped  fibres  have  been  seen  in  tlie 
gHsteropods. 

t  Fig.  13.  Dr^issena  polj/morpha   (Pallas  sp.),  from  the  8«r«^  \iaDiu^\>^<(sOub. 
ft  ttML  i  by  byssua. 
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to  wticlt   they  are   attaclied   ie  always    indicftted  by  soars 
(Pig.  14,  a,  a'). 

The  border  of  the  inantla  is  also  muBcnUr ,  and  Uie  place  of 
its  attachment  is  marked  in  tiie  shell  b;  a  line  called  the  pallial 
imprt*»ioa  (p) ;  the  praaence  of  a  bay,  or  ainvt  (a),  in  this  line, 
shows  that  the  animal  had  retractile  siphons ;  tiie  foot  of  the 
animal  is  withdrawn  by  rdrodor  muscles  also  attached  to  the 
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shell,  and  leaving  small  scars  near  those  of  the  adductors 
(Fig*)-). 

The  gasteropods  withdraw  into  their  shells  when  alarmed,  by 
a  eheU-muacle,  which  passes  into  the  foot,  or  is  attached  to  the 
openMlvm;  its  impression  ie  horae-shoe -shaped  in  the  limpet, 
as  also  in  luivicella,  coTxhol^at,  BJid  the  nautilus ;  it  becomes 
deeper  with  age.  In  the  spiral  univalves,  the  scar  is  less  con- 
spicuous, being  situated  on  the  coltandla,  and  sometimes  divided, 
farming  two  spots.  It  corresponds  to  the  posterior  retntdors  in 
the  bivalves. 

Digeetive  Bittern.  This  part  of  the  animal  economy  is  all- 
important  in  the  radiate  classes,  and  scarcely  of  less  consequence 
in  the  moUusca.  In  those  bivalves,  which  have  a  large  foot,  the 
dif^Oritivi.'  iiraans  are  concraUerl  in  Ihi'  niipi  r  n:i.ii.  of  tlmt  o 
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paXpXi  wbioh  look  Uke^aooessory  gills  (Fig.  18,  Z,  i).  The 
ciliated  anns  of  fho  brachiopods  oooapy  a  similar  position 
(Figs.  4,  6,  6).  The  enoephalous  mollusca  are  frequently  armed 
with  homy  jaws,  working  vertically  like  the  mandibles  of  a 
bird ;  in  the  land-snails,  the  upper  jaw  is  opposed  only  by  the 
denticulated  tongue,  whilst  the  limnelids  have  two  additional 
homy  jaws,  acting  laterally.  The  tongue  is  muscular  and 
armed  with  recurred  spines  (or  Ungual  teeth),  arranged  in  a 
great  variety  of  patterns,  which  are  eminently  characteristic  of 
the  genera.*  Their  teeth  are  amber-colotu^,  glossy,  and 
translucent ;  and  being  siliceous  (they  are  insoluble  in  acid), 
they  can  be  used  like  a  file  for  the  abrasion  of  very  hard  sub- 
stances. With  them  the  limpet  rasps  the  stony  nullipore,  the 
whelk  bores  holes  in  other  shells,  and  the  cuttle-fish  doubtless 
uses  its  tongue  in  the  same  manner  as  the  cat.  The  tongue,  or 
lingual  ribbon,  usually  forms  a  triple  band,  of  which  the  central 
part  is  called  the  rachis,  and  the  lateral  tracts  pleurce^  the 
rachidian  teeth  sometimes  form  a  single  series,  overlapping 
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each  other,  or  there  are  lateral  teeth  on  each  side  of  a  median 
series.  The  teeth  on  the  pleurse  are  termed  uncini;  they 
are  extremely  numerous  in  the  plant-eating  gasteropods  (Fig. 

16,  A).t 
Sometimes  l^e  tongue  forms  a  short  semicircular  ridge,  con- 

*  The  preparation  of  the  lingual  ribbon  as  a  permanent  microscopic  object,  requires 
some  nicety  of  manipulation,  but  the  arrangement  of  the  teeth  may  be  seen  by  merely 
compressing  part  of  the  animal  between  two  pieces  of  glass. 

t  Fig.  16.  A,  lingual  teeth  of  <rocAi«  cinerarius  (after  Loven).  Only  the  median 
tooth,  and  the  (5)  lateral  teeth,  and  (90)  uncini  of  one  side  of  a  single  row  are  repre- 
sented. B,  one  row  of  the  lingual  teeth  of  cypraa  europaa;  consisting  of  a  median 
tooth  and  tliree  xmcini  on  each  side  of  it. 
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tainedbetireen  the  jaws;  atothert.it  iBextremel7eloiigBfed,knd 
ita  foldi  ext«Qd  back-trarda  to  the  Htamacli.  The  lingoal  ribbon  of 
the  limpet  is  longer  than  the  whole  animal ;  the  tongue  of  the 
whelk  haa  100  rows  of  teeth ;  and  the  great  slug  has  160  rova, 
with  180  teeth  in  each  row. 

The  front  of  the  tongue  is  frequently  ourved,  or  bent  quite 
over ;  it  is  the  part  of  the  inetrumeut  in  use,  and  ita  teeth  are 
(rflen  broken  or  blnnt«d.    The  posterior  part  of  the  lingual 


Tniigiw  of  ttas  Wbelk." 

ribbon  usually  haa  its  margins  rolled  together  and  united,  form- 
ing a  tuba,  which  is  presumed  to  open  gradually.  The  new 
teeth  are  developed  from  behind  forwards,  and  Ekre  brought 
Buocessively  into  use,  as  in  the  sharks  and  rays  amongst  fishes. 
In  the  bultidtt  the  rachU  of  the  tongue  is  unarmed,  and  the 
business  of  comminuting  the  food  is  transferred  to  an  oigan 
which  resembles  the  gizzard  of  a  fowl,  and  is  often  paved  with 
calcareous  platen,  ho  large  and  strong 
as  to  crush  the  small  shell-fish  which 
are  swallowed  entire.  In  the  apl^iia, 
which  is  a  vegetable-feeder,  the  gi^ard 
is  armed  wiUi  numerous  small  plat«a 
and  spines.  The  etomach  of  some 
bivalves  contains  on  instrament  called 
the  "  crystalline  stylet,"  which  is  con- 
jectured to  have  a  similar  use.  In  the  cephalopods  there  is  a 
crop  in  which  the  food  may  accumulate,  as  well  as  a  gizzard  for 
its  trituration. 

The  liver  is  always  large  in  the  moUusca  (Pig.  10) ;  its  secre- 
tion is  derived  from  arterial  blood,  and  is  poured  either  into  the 
stomach  or  the  commencement  of  the  intestine.    In  the  nudi- 
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bianchs,  wlioae  stomachs  are  often  remarkably  branched,  the 
liver  accompanies  all  the  gastric  ramifications,  and  even  enters 
the  respiratory  papillsB  on  the  backs  of  the  eolids.  The  exist-  . 
enoe  of  a  renal  organ  has  been  ascertained  in  most  classes ;  in 
the  bivalves  it  was  detected  by  the  presence  of  uric  acid.  The 
intestine  is  more  convoluted  in  the  herbivorous  than  in  the 
carnivorous  tribes:  in  the  bivalves  and  in  haliotie  it  passes 
through  the  ventricle  of  the  heart ;  its  termination  is  always 
near  the  respiratory  aperture  (or  the  excurrent  orifice,  where 
there  are  two*),  and  the  excrements  are  carried  away  by  the 
water  which  has  already  passed  over  the  gills. 

Besides  the  organs  already  mentioned,  the  encephalous 
molluscs  are  always  famished  with  well-developed  ialivary 
glands,  and  some  have  a  Rudimentary  pancreas  ;  many  have  also 
special  glands  for  the  secretion  of  coloured  fluids,  such  as  the 
purple  of  the  muresc,  the  violet  liquid  of  ianthina  and  aplyna, 
the  yellow  of  the  buUidoSf  the  milky  fluid  of  edis  and  the  inky 
secretion  of  the  cuttle-fishes,  llie  gland  that  secretes  this 
fluid  is  situated  on  the  mantle.  It  consists  of  a  thin  layer  of 
elongated  cells,  and  is  to  be  found  in  most  gasteropods.  The 
fluid  produced  appears  to  have  different  properties  in  different 
species.  Thus  in  aplysia  and  some  snails  it  possesses  colour  at 
the  moment  of  being  secreted;  but  in  others  it  is  colourless,  as, 
for  instance,  in  turbo  littoralis  and  trochiu  cineraritti.  In  murex 
and  purpura  also  it  is  colourless  when  secreted ;  but  on  being 
exposed  to  the  sun  it  becomes  first  yellowish  and  ultimately 
violet,  after  having  passed  through  various  intermediate  tints 
formed  by  the  mixture  of  yellow,  blue,  and  red.  According  to 
M.  Lacaze  Duthiers  it  is  probable  that  the  Bomans  obtained 
their  purple  dye  from  three  or  four  species  of  mollusc,  such  as 
murex  trunctduSj  and  IrandarU,  and  purpura  hcemastoma,  A 
few  molluscs  exhale  peculiar  odours,  like  the  garlic- snail  {helix 
alliaria)  and  eledone  raoachata.  Many  are  phosphorescent,  espe- 
cially the  floating  tunicaries  {salpa  and  pyrosoma),  and  bivalves 
which  inhabit  holes  {pJioladidce),  Some  of  the  cuttle-fishes  are 
slightly  limiinous ;  and  one  land-slug,  the  phoaphoraXf  takes  its 
name  from  the  same  property. 

Circulating  system.  The  mollusca  have  no  distinct  absorbent 
system,  but  the  product  of  digestion  {chyle)  passes  into  the 
general  abdominal  cavity,  and  thence  into  the  larger  veins ; 

*  In  moBt  of  the  easteropods  the  intestine  returns  upon  iiself,  and  terminates  on  the 
right  side,  near  the  head.  OccasionBlly  it  ends  in  a  perforation  more  or  less  removed 
from  the  margin  of  the  aperture,  as  in  trochotoma,  /ssurelh,  macrochisma,  and 
dentalium.    In  chiton  the  intestine  is  straight,  and  terminates  posteriorly.  ^^ 


24  llANTTAL  OF  THB  1COLLT78CA. 

which  are  perforated  with  numerous  round  apertures.  The 
circulating  organs  are  the  heart,  arteries,  and  veins ;  the  blood 
is  colourless,  or  pale  bluish  white.  The  heart  consists  of  an 
atmde  (sometimes  divided  into  two),  which  receives  the  blood 
from  the  gills ;  and  a  muscular  ventricle  which  propels  it  into 
the  arteries  of  the  body.  From  the  capillary  extremities  of  the 
arteries  it  collects  again  into  the  veins,  circulates  a  second  time 
through  the  respiratory  organ,  and  returns  to  the  heart  as 
arterial  blood.  Besides  this  systemic  heart,  the  circulation  is 
aided  by  two  additional  hraiichial  hearts  in  the  cuttle-fishes. 
Mr.  Alder  has  counted  from  60  to  80  pulsations  per  minute  in 
the  nudibranchs,  and  120  per  minute  in  a  vitrina.  Both  the 
arteries  and  veins  form  occasionally  wide  spaces,  or  sinuses  ;  in 
the  cuttle-fishes  the  oesophagus  is  partly  or  entirely  surrounded 
by  a  venous  sinus  ;  and  in  the  acephala  the  visceral  cavity  itself 
forms  part  of  the  circulating  system. 

Aquiferous  system,  Eecent  anatomical  researches  by  Messrs. 
Hancock,  BoUeston,  Bobertson,  Williams,  and  others  have 
thrown  considerable  doubt  upon  the  existence  of  any  aquiferous 
system  in  the  moUusca.  There  are  certainly  a  number  of  pores 
which  open  to  the  external  water ;  these  are  situated  either  in 
the  centre  of  the  creeping  disc,  as  in  cyprcea,  canus,  and  anct7- 
laria ;  or  at  its  margin,  as  in  hxdiotiSy  doris,  and  aplysia.  In 
the  cuttle-fishes  they  are  variously  placed,  on  the  sides  of  the 
head,  or  at  the  bases  of  the  arms ;  some  of  them  conduct  to  the . 
large  sub-orbital  pouches,  into  which  the  tentacles  are  retracted. 
According  to  Messrs.  BoUeston  and  Bobertson*  there  is  no  con- 
nection between  the  blood  vascular  and  the  aquiferous  systems; 
and  the  foot  in  the  lamellibranchiates  is  distended  by  means  of  the 
aquiferous  canals,  which  they  regard  as  a  rudimentary  kidney. 
Agassiz  and  Lacaze  Duthiers,  on  the  other  hand,  assert  that  there 
is  a  connection  between  the  two  systems.  The  proof  relied  on 
by  the  former  observers  was  that  when  a  coloured  injection  was 
forced  in  through  a  vein,  and  an  injection  of  a  diflTerent  colour 
was  sent  into  the  aquiferous  canals,  two  coloured  systems  of 
ramification  were  formed,  which  the  microscojpe  showed  to  be 
distinct  up  to  the  furthest  extremities.  Agassiz  also  used  a 
coloured  injection ;  he  states  that  when  it  was  injected  througk 
the  large  pore  in  the  pedal  surface  of  some  species  of  pyrvkt, 
not  only  was  the  system  of  canals  in  the  foot  filled,  but  also  the 
whole  of  the  circulatory  system.  He  also  states  that  when  a 
mactra  is  taken  out  of  the  water  it  discharges  a  quantity  of 
fluid  from  the  foot,  which  consists  of  salt  water,  in  which  floats 

*  JMotophical  IVansactioiu,  1862. 
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a  large  number  of  blood  corpnsdea.  This  he  regaida  as  a  proof 
of  the  mixture  of  blood  and  eea  vatet  within  tho  bodf  of  the 
animaL 

Mapiratory  tystem.  The  respiratory  process  consists  in  tiie 
exposure  of  the  blood  to  tho  influence  of  air,  or  water  contain- 
ing air;  daring  which  oxygen  is  absorbed  and  carbonic  acid 
liberated.  It  is  a  process  essential  to  animal  life,  and  is  never 
entirely  snspended,  oven  during  hybernation.  Those  air- 
breatherB  that  inhabit  water  ore  obliged  to  visit  the  aur&oe 
frequently;  and  stale  wat«r  is  so  inimical  to  the  water-breathers, 
that  they  soon  attempt  to  escape  from  the  confinement  of  a  glass 
or  basin,  imless  tho  water  is  frequently  renewed.  In  general, 
fresh  water  is  immediately  fatal  to  marine  species,  and  salt 
water  to  tbose  which  properly  inhabit  fresh ;  but  there  are  some 
which  affect  brackish  water,  and  many  which  endure  it  to  a 
limited  extent,  The  depth  at  which  shell-fish  live  is  probably 
influenced  by  the  quantity  of  oxygen  which  they  require ;  the 
moet  active  and  energetic  races  livO  only  in  shallow  wat«r,  or 
near  the  surfece ;  those  found  ,.      .  ,  > 

in  very  deep  water  are  the 
lowest  in  their  instincts,  and 
are  specially  organised  for 
their  situation.  Some  wat«r-  "M 
breathers  require  only  moist  J 
sea  air,  and  a  bi-diumal  visit 
fivm  ihe  tide — like  the  peri- 
winkle, limpet,  and  kelh'a; 
whilst  many  air  -  breathers 
live  entirely  in  the  wat«r  or 
in  damp  places  by  the  water- 
ride.  In  foot,  the  natiire  of  "«■"■  ^*v>««P«^-^^' 
the  repiratory  process  is  the  same,  whether  it  he  aqnatic  or 
a§rial,  and  it  is  essential  in  each  case  that  the  sui&ce  of  the 
breathing-organ  ^ould  be  preserved  moist  The  process  is 
more  complete  in  proportion  to  the  extent  and  minute  sub- 
division of  the  vessels,  in  which  the  circulating  fluid  is  exposed 
to  the  revivifying  influence. 

The  laud-snails  (jmlmon^fera)  have  a  Inug  or  air-chamber, 
formed  by  the  folding  of  the  mautie,  over  the  interior  of  which 
the  pulmonary  vessels  are  distributed ;   this  chamber  has  a 

•  Trigmia  patlnata,  Lun.  (originil).  Bmnght  from  AdulnliH  \iy  On  IMe  C^i«»Iil 
Onen  Slwiley.  Tba  (rill>  v«  gB«ii  (o  tbe  oeolia  tlmnigh  lie  tmucmnt  muUs. 
«,mamh{  JMibUItenUclMi/.roMifF,  nnt. 
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roimd  orifice,  on  the  right  aide  of  the  BJiimal,  which  opeiu  toA 
closes  at  irregular  intervals.  The  air  in  this  cavity  seems  to 
renew  itself  with  eufflcient  rapidity  (by  the  law  of  diSnaioii}, 
without  any  special  mochamsm. 

In  the  aquatic  shell-fleh  respiration  is  performed  by  0>o 
mantle,  or  by  a  portion  of  it  specialtBed,  and  forming  a  giE 
(braru:hia).  It  is  affected  by  the  arms  in  all  the  brachiopoda, 
while  the  mantle  serves  ae  an  anxiliary.  In  the  ordinary 
bivalves  the  gills  form  two  membranous  plates  on  each  side  of 
the  body ;  the  muncular  mantle  is  still  somotimoe  united,  form- 
ing a  cham.bor  with  two  orifices,  into  one  of  which  the  water 
flows,  whili!t  it  escapes  from,  the  other ;  there  is  a  third  opening 
in  front  for  the  foot,  but  this  in  no  wise  influences  the  brandiid 
circulation.  Sometimes  the  oxiflces  are  drawn  ont  into  long 
tubes  or  siphons,  especially  in  those  shell-fish  which  bmrowin 
sand  (Figs.  19  and  7). 


Those  bivalves  which  have  no  eiphona,  i 
which  the  mantle  is  divided  into  two  lobes,  are  provided  witii 
valves  or  folds  which  render  the  respiratory  channels  just  as 
complete  in  effect.  These  currents  are  not  in  any  way  connected 
with  the  opening  and  closing  of  tiie  valves,  which  is  only  done 
in  moving,  or  in  efforts  to  expel  irritating  particles.f 

In  some  of  the  gaeleropodii  the  respiratory  organs  form  tufts, 
exposed  on  the  back  and  sides  (as  in  the  nytdibranthi),  or  pro- 
tected by  a  fold  of  the  mantle  (as  in  the  iji/erobrane/u  and 
Itcfibranc/ia  of  Cuvier).].     But  in  most  the  mantle  is  inflected, 

■  Fig.  IS.  i^nrnnofi^n  I'spn'lina.Cheiini.  BfIerPo1i,nidiii]sd(iDe-Iiiir.   Huanvin 
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and  fomiB  a  yatdted  chamber  over  the  back  of  the  neck,  in 
which  are  contained  the  pectinated  or  plmne-like  gills  (Fig.  68). 
In  the  camivoronfi  gasteropoda  {siphonostomata)  the  water 
passes  into  this  chamber  throngh  a  siphony  formed  by  a  pro- 
longation of  the  upper  margin  of  the  mantle,  and  protected  by 
the  canal  of  the  shell ;  after  traversing  the  length  of  the  gill,  it 
returns  and  escapes  through  a  posterior  siphon,  generally  less 
developed,  but  very  long  in  ovulum  volva,  and  forming  a  tubular 
spino  in  typftu. 

In  the  plant-eating  sea-snails  {hoJostomata)  there  is  no  true 
Bipbon,  but  one  of  the  '*  neck-lappets  '*  is  sometimes  curled  up 
and  performs  the  same  office,  as  in  paZudina  and  ampullaria 
(Fig.  109).  The  in-coming  and  out-going  currents  in  the 
branchial  chamber  are  kept  apart  by  a  valve-like  fringe,  con- 
tinued from  the  neck-lappet.  The  out-current  is  still  more 
effectually  isolated  in  fiasurdla,  Jialiotis,  and  denkUiumy  where 
it  escapes  by  a  hole  in  the  shell,  far  removed  from  the  point  at 
whicb  it  entered.  Near  this  outlet  are  the  anal,  renal,  and 
generative  orifices. 

The  cephalopods  have  two  or  four  plume-like  gills,  sym- 
metrically placed  in  a  branchial  chamber,  situated  on  the  under- 
side of  the  body ;  the  opening  is  in  front,  and  occupied  by  a 
funnel,  which,  in  the  nautilus,  closely  resembles  the  siphon  of 
the  pcthidinaf  but  has  its  edges  united  in  the  cuttle-fishes.  The 
free  edge  of  the  mantle  is  so  adapted  that  it  allows  the  water  to 
enter  the  branchial  chamber  on  each  side  of  the  fannel :  its 
muscular  walls  then  contract  and  force  the  water  through  the 
funnel,  an  arrangement  chiefiy  subservient  to  locomotion.* 
Mr.  Bowerbank  has  observed  that  the  eledone  makes  twenty 
respirations  per  minute  when  resting  quietiy  in  a  basin  of  water. 

In  most  instances,  the  water  on  tiie  surface  of  the  gills  is 
changed  by  ciliary  action  alone ;  in  the  cephalopods  and  ealpiana 
it  is  renewed  by  tiie  alternate  expansion  and  contraction  of  the 
respiratory  chamber,  as  in  the  vertebrate  animals. 

The  respiratory  system  is  of  the  highest  importance  in  the 
economy  of  the  moUusca,  and  its  modifications  afford  most 
valuable  characters  in  classification.  It  will  be  observed  that 
the  Ouvierian  dosses  are  based  on  a  variety  of  particulars,  and 
are  very  unequal  in  importance;  but  the  orders  are  characterised 
by  their  respiratory  conditions,  and  are  of  much  more  nearly 
equal  value. 

*  A  v«i7  efldent  mMos  of  locomotion  in  the  Blender  pointed  oalamacifMK^tdQh. 
llart  beckwaida  with  the  recoil,  liJke  rocketf. 
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Tkt  Shell.  The  relatdou  of  the  shell  to  the  breathing-o^^  is 
very  intimate :  indeed,  it  may  be  regarded  as  a  pneamo-ikdetan, 
being  oHsentially  e,  caloifiod  portion  of  tie  mantle,  of  ■whiohthe 
breathing- organ  ia  at  moet  a  apeoialtsed  part.* 

Tlis  shell  is  eo  characteristic  of  tho  moUxtaca  that  they  han 
been  commonly  called  "  testacea"  (from  te«ja,  "a  shell"}  in 
scientific  books ;  and  the  popular  name  of  "  shell-fiah,"  thongh 
not  quite  accurate,  cannot  be  leplaced  by  any  other  epithet  in 
common  use.  In  one  whole  class,  however,  and  in  sereial 
families,  there  is  nothing  that  would  be  popularly  recogniaed  u 
a  shall. 

Shells  are  said  to  be  extemai  when  the  animal  is  contained  in 
them,  and  inlJvnat  when  they  are  concealed  in  the  mantle ;  the 
latter,  as  well  as  the  ehell-less  species,  being  called  naM 
molliisca. 

Three-fourths  of  the  mollusea  are  univalve,  or  have  batons 
shell ;  the  others  are  mostly  bivalve,  or  have  two  shells ;  the 
pholada  have  accessory  plates,  and  the  shell  of  chiton  ooneiBts  <rf 
eight  pieces.  Moat  of  the  mtdtivalvii  of  old  anthors  wsie 
ailiiculate  animals  {cirripedet),  erroneously  induded  with  the 
mclbuai,  which  they  resemble  only  in  outward  appearance. 

AH,  except  the  ai^nant,  acquire  a  rudiment^  shell  before 
they  are  hatched,  which  becomea  the  mKleu»  of  the  adult  shell ; 
it  is  often  differently  shaped  and  coloured  from  the  rest  of  the 
shell,  and  hence  the  fry  are  apt  to  be  mistaken  far  distinct 
species  from  their  parents. 

In  cymba  (Fig.  20)  the  nucleus  ia  large  and  megnlar;  in 
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wia    anUq^nia   it  is   cylindrical;    in   tiie   pyramidfilida  it  is 

tblique  ;  and  it  is  spiral  in  carirtaria,  atlanta,  and  many  limpets, 

grluch  are  symmetricaJ  when  adult. 
Tho  rudimentary  shell  of  tlie  nudibrancht  is  shed  at  an  early 

age,  and  never  replaced.    In  this  roapoct  the  molluscau  shell 

differs   entirely  from  the  shell  of  the  crab 

and     other    articulate    animals,     which    is 

periodically  cast  off  and  renewed. 
In  the  bivalves  the  embryonic  shell  forma 

the  -umbo  of  each  valve ;  it  is  often  very  un- 
like the   after-growth,  as  in  unto  pictonim, 

ofclat  hetultnaiana,  and   ptcten  piuio.      In  , 

attached  shells,  like  the  oystor  and  anonua,    || 

the  umbo  frequently  presents  an  exact  imita- 
tion, of  the  snrEace  to  which  the  young  shoU 

origxally  adhered. 

Shells  are  composed  of  carbonst*  of  1im«, 

with  a  small  proportion  of  animal  matter. 

The  source  of  this  limo  is  to  be  looked  for  in 

their  food.  Uodem  inquiries  into  organic 
cheinistry  have  shown  that  vegetables  derive 
theix  elements  from  the  mineral  kingdom 
(air,  water,  and  the  soil),  and  animals  theirs  ^'  "■  '^'^  * 
from  the  vegetable.  The  sea-weed  filters  the  salt  water,  and 
separates  lime  as  well  as  organic  elements ;  and  lime  is  one  of 
the  most  abundant  mineral  matters  in  land  plants.  From  this 
source  the  moStuca  obtain  lime  in  abundance,  and,  indeed, 
wo  find  frequent  inatances  of  shells  becoming  unnaturally 
thickened  through  the  superabundance  of  this  earth  in  then- 
systems.  On  the  other  hand,  inBtances  occur  of  thin  and 
delicate -shelled  varieties  in  stiU,  deep  water,  or  on  day  bottoms; 
whilst  in  those  districts  which  are  wholly  destitute  of  lime, 
like  the  Lizard  in  Cornwall,  and  similar  tracts  of  magnesian- 
eilicate  in  Asia  Minor,  there  are  no  molluscs. — {Forbes.) 

The  texture  of  shells  is  various  and  characteristic.  Some, 
when  broken,  present  a  dull  lustre  like  marble  or  china,  and 
are  termed  pnTCtlianoaa ;  others  are  pearly  or  nacreoua;  some 
have  a  fibroua  structure  ;  some  are  homy,  and  others  gkuay  and 
tranaluaaii. 

The  nacreoiM  shells  are  formed  by  alternate  layers  of  very 
fbiri  membrane  and  carbonate  of  lime,  but  this  alone  does  not 


ry  j^oung  epedmea  in 


80  MAinru.  or  tek  xoiitwi. 


ftive  &9  pearly  lustre,  vHioh  appean  to  dq)eiid  on  mimite 
ludulatioiis  of  the  lajrere,  repreeented  in  Fig.  23.  !niis  loetn 
hsH  been  truccessfiilly  imitated  on  engraved  steel  trnttont, 
ifacreoos  shelle,  whan  polished,  form  "motliet  of  pearii" 
when  digeated  in  wesk  acid  they  leave  a  membraneons  residiu 
which  retains  the  original  form  of  the  shell.  Tiua  is  the  moat 
easily  deatruotible  of  ahell-teztareB,  and  in  Bom«  geologicil 
foTTuatioiis  we  find  only  casts  of  the  nacreous  shells,  whilit 
thoee  of  fibroos  textnie  are  completely  preserved. 

Fearla  are  produced  by  many  bivalves,  ef^ieoiany  by  the 
Oriental  peatl-muesel  {avicuia  margarit^fera),  and  one  of  the 
British  river  muaaelB  (unto  margaritifenu).  Tiey  are  also  fijnnd 
occasionally  in  the  common  oyster,  in  anodonta  eygnta,  pinna 
noMlia,  myliUit  edtUU,  or  common  muHsel,  and  in  tpond^hit 
gcederopve.  In  theee  they  are  generally  of  a  green  or  tese 
colour.  The  pearls  found  in  area  nrxc  are  violet,  and  in  anomia 
cepa  pnrple.  They  are  eimilar  in  etrnctore  to  the  shell,  and, 
like  it,  cocsiBt  of  three  layers ;  bat  what  is  the  innermost  layer 
in  the  shell  is  placed  on  Ihe  oatfiide  in  the  pearl.  The  iiideeceiioe 
is  due  to  light  falling  upon  the  ont-cropping  edges  of  partully 
transparent  corrugated  platen.  The  thinner  and  more  tnui»- 
parent  the  plates  the  more  boantifnl  ia  the  irideeoent  Instre ; 
and  this  is  said  to  be  the  reason  why  sea  pearls  excel  Hum 
obtained  from  freeh-water  molluscs.  Besides  the  tttxtmn 
formed  by  the  corrugated  sur&ce  there  are  a  number  <tf  fins 
dark  lines  (rrW  "^''^  apart),  which  may  add  to  the  lostroiu 
eSect.  In  some  pearls  these  lines  run  from  pole  to  pole  liks 
the  longitudes  on  the  globe ;  in  others  they  run  in  various 
directions ;  and  in  a  few  the  lines  on  the  same  pearl  have 
different  directions,  so  that  they  cross  each  other.  The  uocleoi 
frequently  consists  of  a  fragment  of  a  brownish-yellow  organie 
substance,  which  behaves  in  the  same  way  as  epidermis  when 
treated  with  certain  chemical  re-agents.  Sand  is  generally  said 
to  be  the  nucleus ;  but  this  is  simply  a  conjecture  which  has 
gradually  become  regarded  as  a  fact ;  it  is  quite  the  exoeption 
for  sand  to  be  the  nucleus ;  as  a  general  rule  it  is  soms  organic 
substance.  In  some  districts  one  kind  of  nnolens  seems  to  be 
iincithur ;  at  U'ttwt,  this  ia  how  the  d 
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Toualy.  The  mo«t  generally  preraleiit  nndeiiB  appears  to  b« 
tiho  bodies  or  eggs  of  minute  mi«nial  parasitoe,  Buch  as  filaria, 
ditUrma,  buch^halue,  &c.*  Completely  Bphorical  pearls  can 
only  be  formed  loose  in  the  mnsdee,  or  ather  soft  parta  of  the 
animal.  The  Chinese  obtain  them  artificially  by  introdacing 
into  the  lifing  mnssel  foreign  substances,  tach  as  pieces  of 
mother-of-pearl  fixed  to  wires,  which  thus  become  coated  with 
a  moie  brilliant  material. 


r^n.  Ptnlt 

Similar  prominences  and  concretions — pearls  which  ate  not 
jptarljf — are  fbnned  inside  poroellauous  sheila;  theee  are  aa 
Tariable  in  colonr  as  the  sorfacee  on  which  they  are  formed.^ 

The  fibroin  shells  consist  of  snccessiTe  layers  of  prismalao 
cells  containing  translucent  carbonate  of  lime ;  and  the  cells  of 
each  HucceeeiTe  layer  correspond,  so  that  the  shell,  especially 
when  very  thick  (as  in  the  fossil  inoceramus  and  friekilei),  will 
break  up  Tertically  into  fragments,  exhibiting  on  their  edges  a 
structure  like  arragonite,  or  satin-spar.  Horizontal  sections 
exhibit  a  cellular  network,  with  here  and  there  a  dark  cell, 
which  is  empty  (Pig.  21). 

The  oyster  has  a  laminaled  structnte,  owing  to  the  irregular 
accumulation  of  the  cells  in  its  successive  layers,  and  breaks 
up  into  horizontal  plates. 

In  the  boring-shells  (pholadidiE)  the  carbonate  of  lime  has  an 
atomic  arrangement  like  arragonite,  which  is  considerably 
holder  than  calcareous  spar ;  in  other  cases  the  difference 
in  hardness  depends  on  the  proportion  of  animal  matter  and  the 
manner  in  which  the  layers  are  aggregated. J 


purple  or b^k,lTiiRy^£hu,'  rofle-colcmrfld  and 
f  Ttae  tpecifie  gravity  of  Aoating  »helLa  (a 
Uuii  UiU  of  bd;  Dthen.— (Zh  la  Balit.) 
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In  many  biT&lve  shMa  there  occurs  a  minute  luhular  ttrue- 
Uire,  which  is  very  conspicuous  in  some  sections  of  pinna  and 
oyBter-sholl.  This  tubular  straotnre  is  froqnently  occasioned 
by  the  growth  of  a  confervoid  sponge,  hence  great  care  is 
required  in  determiuiDg  vhether  tha  perforationB  are  an 
essential  part  of  the  shell. 

The  braehiopoda  ezhihtt  a  characteristic  stracture  by  wbicli 
tlie  smallest  fragment  of  their  shells  may  be  determined ;  it 
consista  of  elongated  and  curved  cells  matted  together,  and 
often  perforated  by  circular  holes,  arranged  in  quinouux  order 
(Fig.  22). 

Bat  the  most  complex  sheU-struoture  is  presented  by  the 
porcellantnu  gasteropoda.  These  consist  of  three  strata  which 
readily  separate  in  fossil  shells,  on  account  of  the  Tomoral  of 

I,        -iSFisfjjiBiB^  their  animal  cement.  In  Fig. 

,  ig  ^^^^^^^i.     2*1  "  fepresenta  the  out«r,  b 
(ijM    W/^^~^^^^^   *^^  middle,  and  c  tiie  inner 
Hl*^  m  I     C~^    \  ttl  stratum ;  they  may  be  seen 
m\  W       )     1 1   ^^  ™  ■^"   ^^'      ^^°^  °^ 
^^^fc^^    J  Ml  these  three    strata  is  com- 
A        ^^^^^^^^■R    ^'^  plates,  like  cards  placed 
•  to  -"i=!f"iTir='  pjj   edge ;   and  the  direction 

of   the  plates  is  sometimes 
Rg.M.  SBctionofiCoM.'  tranHverse    in     the    central 


Btratiim,  and  longtiwise  in  the  outer  and  inner  (as  in  cypraa, 
cateU,  ampullaria,  and  bulimui),  or  longitudinal  m  the  middle 
layer  and  transverae  in  the  others  (e.  g.  contw,  jiyrula,  otiva,  and 

Each  plate,  too,  is  composed  of  a  series  of  prismatio  cells, 
arranged  obliquely  (4S°),  and  their  direction  being  changed  in 
the  BuccesBive  plates,  they  cross  each  other  at  right  angles. 
Tertiary  ftissils  best  exhibit  this  structure,  either  at  their  broken 
edge,  or  in  polished  sections. — {Bowerbank.)^ 

The  argonaut- shell  and  the  bone  of  the  cuttle-fish  hare  a 
peculiar  structure ;  and  the  Bippurite  is  distinguished  by  a 

*  Sections  of  Conui  ponderoeur,  Brng.,  from  Uh  UloceDa  of  tlw  Towalne.    A, 
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cancellated  texture,  unlike  any  other  shell,   except  perhaps 
some  of  ilie  cardiacecB  and  chamacece, 

Spidermis,  All  shells  have  an  outer  coat  of  animal  matter 
called  the  ** epidermis"  (or  penostracuin)^  sometimes  thin  and 
transparent,  at  others  thick  and  opaque.  It  is  thick  and  olive- 
coloured  in  all  freah-water  shells  and  in  many  arctic  sea-shells 
(e.  g.  cyprina  and  astarie) ;  the  colours  of  the  land-shells  often 
depend  on  it ;  sometimes  it  is  silky  as  in  helix  sericea^  or  fringed 
with  hairs  as  in  trichotropis ;  in  the  whelk  and  some  species  of 
triton  and  conus  it  is  thick  and  rough,  like  coarse  cloth,  and  in 
some  modiolas  it  is  drawn  out  into  long  beard-like  filaments. 

In  the  cowry  and  other  molluscs  with  large  mantle  lobes  the 
epidermis  is  more  or  less  coyered  up  by  an  additional  layer  of 
sheU  deposited  externally. 

The  epidermis  has  life,  but  not  sensation,  like  the  human 
scarf-skin ;  and  it  protects  the  shell  against  the  influence  of  the 
weather  and  chemical  agents ;  it  soon  fades  or  is  destroyed  after 
the  death  of  the  animal  in  situations  where,  whilst  living,  it 
would  have  undergone  no  change.  In  the  bivalves  it  is 
organically  connected  with  the  margin  of  the  mantle. 

It  is  most  developed  in  shells  which  Sequent  damp  situations, 
amongst  decaying  leaves,  and  in  fresh-water  shells.  All  fresh 
waters  are  more  or  less  saturated  with  carbonic-acid  gas,  and 
in  limestone  countries  hold  so  much  lime  in  solution  as  to 
deposit  it  in  the  form  of  tufa  on  the  mussels  and  other  shells.* 
But  in  the  absence  of  lime  to  neutralise  the  acid  the  water  acts 
on  the  shells,  and  would  dissolve  them  entirely  if  it  were  not 
for  their  protecting  epidermis.  As  it  is,  we  can  often  recognise 
fresh-water  shells  by  the  erosion  of  those  parts  where  the 
epidermis  was  thinnest,  namely,  the  points  of  the  spiral  shells 
and  the  umbonea  of  the  bivalves,  those  being  also  the  parts 
longest  exposed.  Specimens  of  melanopsia  and  bithynia  become 
truncated  again  and  again  in  the  course  of  their  growth,  until 
the  adults  are  sometimes  only  half  the  length  they  should  bo, 
and  the  discoidal  planorbia  sometimes  becomes  perforated  by 
the  removal  of  its  inner  whorls;  in  these  cases  the  animal 
closes  the  break  in  its  shell  with  new  layers.  Some  of  the 
unios  thicken  their  umbones  enormously,  and  form  a  layer  of 
animal  matter  with  each  new  layer  of  shell,  so  that  the  river 
action  is  arrested  at  a  succession  of  steps. 

*  As  at  Tisbury,  in  Wiltshire,  where  remarkable  specimeiM  of  anodons  were 
obtained  by  the  late  Miss  Benett. 
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FOItUArion  AKD  aBOWTB  OF  THK  aHBLL. 

Tho  Bhell,  OB  before  stated,  is  formed  by  the  mantle;  inAea 
each,  layer  of  it  was  onoe  a  portdon  of  the  mantle,  either  in  tt 
form  of  a  Himple  membrane  or  as  a  layer  of  csIIh  ;  and  eac 
layer  vas  Buocoseively  calcified  (or  hardened  Witt  carbonate  i 
lime]  and  thrown  off  by  the  mantle  to  nnite  with  those  pn 
viously  formed.  Being  extravaaculaT  it  has  no  inherent  poTTi 
of  repair. — {Carpenlrr.) 

The  epidermis  and  cellular  BtruotureB  are  formed  by  tl 
margin  (or  colltir)  of  the  mimtle;  the  membranous  and  naorem 
layers,  by  the  thin  nnd  transparent  portion  which  contains  ti 
viscera ;  hence  we  fiud  the  pearly  t«xture  only  aa  a  linin 
inside  the  shell,  as  in  the  nautitu),  and  all  the  aviculidie  ai 
turbinitlix. 

If  the  margin  of  a  shell  ts  fractured  during  the  lifetime  i 
the  animal,  tho  injury  will  be  completely  repaired  by  the  n 
production  both  of  the  epidermis  and  of  the  outer  layer  of  she 
with  ita  proper  colour.  But  if  tho  apex  is  destroyed,  or  a  ho 
made  at  a  distance  ftoja  the  aperture,  it  will  merely  b«  cloB) 
with  the  materia!  secreted  by  the  yisceral  mantle.  8uch  intoai 
are  often  made  by  boring  worms  and  shell,  and  even  by  a  apon; 
{diona),  which  completely  mines  the  most  solid  shelle.  In  D 
Gray's  cabinet  is  the  section  of  a  cone,  in  whose  ap«x  ■  coloi 
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vlucK  Domspouda  to  it,  ahtsHa  oeose  to  gtov ;  and  theae  periodio 
Teeting-pLaooB  are  often  indicated  b^  interraptions  of  the  other- 
wise regular  lines  of  grovth  and  ooloor,  or  b;  still  more  otmooa 
BgnH.  It  is  probable  that  this  pause,  or  cessation  from  growth, 
extends  into  the  breeding  season ;  otherwise  there  would  be 
two  periods  of  growtli  and  two  of  rest  in  each  year.  In  many 
sheila  the  growth  is  onifbnn;  bat  in  others  each  stage  is 
finished  bj>  the  development  of  a  fringe,  or  ridge  {vara),  or  of  a 
row  of  spines,  as  in  tridacna  and  murae. — (Ouwn,  Orant.) 

Advit  charaden.    Tbe  attAinment  of  Ihe  full  growth  proper 
to  eac^  species  is  nsoally  marked 
by  changes  in  the  shell. 

Some  biTslves,  like  the  oyster   v^^^*^!fek_     Y  "^\ 
Mid  gryphon  (Fig.  36),  continue    ^j^^^s^^^  ^M 
toinorease  in  tbiokneas  long  after     ^il^^^^^Hkr/l  H  II 
they  have  ceased  to  grow  out- 
wards;  the  greatest  addition  la 
made  to  the  lower  val-re,  eei>e- 
cislly  near  the  umbo ;  and  m  the 
^pon^itMsomepartsoftheraantle      ^' *  s*"" "f  i-T^P*-*- 
seoret«  more  than  others,  so  that  caritiee,  filled  with  fluid, 
■re  left  in  the  Bubst&noe  of  the  shell. 

The  adult  ferecJo  and  jtriuiona  close  the  end  of  their  burrows ; 
tiie  phoiadidea  Slla  np  the  great  pedal  opening  of  its  valves ; 
and  the  aepeegiUum  forms  the  porous  diso  fiom 
which  it  takes  its  name.  Sculptured  shells, 
particularly  ammotiite»,  and  species  of  rottd- 

laria  and  funu,  ottem  become  plain  in  the  last 

part  of  their  growth.    But  the  most  charac- 

taristic  change  is  the  thickening  and  oontrac- 

tdon  of  the   aperture  in  the  univalves.     The     ' 

young  cowry  (Fig.  27)  has  a  thin,  sharp  lip, 

which  becomes  curled  inwards,  and  enormously 

thickened  and  toothed  in  the  adult ;  the  ptero- 

teraa  (Fl.  4,  fig.  3)  develops  its  scorpion-like 

claws  only  wheu  full-grown ;  and  the  land- 

enails  form  a  thickened  lip,  or  narrow  their 

aperture  with  projecting  processes,  so  that  it    Fig,  n.  Tonns 

is  a  marvel  how  they  pass  in  and  out,  and  how  Coivry.t 

they  can  exclude  their  eggs  (e.  3,  PI,  12,  fig.  4,  anmtima;  and 

Fig.  5,  helia:  hirauta). 
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Tet  at  this  time  tiey  wcrald  seevx  to  require  more  spai 
and  accommodation  in  tJieir  hnases  than  before,  and  there  ai 
several  curiouB  ways  in  wliicli  this  ia  obtained.  The  neritid 
and  aurioilidie  dissolye  all  the  internal  spiral  column  •  of  the; 
dieUfl;  the  cone  (Pig.  24,  B)  removes  all  but  a  paper-lii 
portion  of  its  inner  whorls ;  the  cowry  goes  still  further,  an 
continues  removing  the  internal  layers  of  ita  shell-wall,  an 
depositing  new  layers  ecrtematlf/  with  ita  overlapping  mantl 
(Fig.  93),  until,  in  some  cases,  all  resemblanoe  to  the  youii 
shell  is  lost  in  the  adult. 

The  power  which  molluscs  posaess  of  disaotving  portions  < 
their  own  shells  ia  also  exhibited  by  the  muriat  in  remoTin 
those  spines  from  their  whorls  which  interfere  with  their  growtl 
and  by  the  purpjirm  and  others  in  wearing  away  the  wall  i 
their  aperture.  The  agency  in  these  caaee  is  supposed  to  I 
chemical.  Some  support  ia  given  to  this  view  by  the  compos 
tion  of  the  saliva  of  doliam  galea  (closely  allied  to  the  purpura 
which  has  been  examined  by  Professor  Troscbel.  A  chemic; 
analysis  showed  that  it  contained  a  minut«  proportion  only  i 
orgauio  matter,  and  consisted  of  94  per  cent,  of  water,  tl 
remainder  being  almost  entirely  muriatic  and  sulphuric  acid 
and  the  sulphatcB  of  magnesia,  potash,  and  soda.  The  secretic 
is  apparently  not  used  to  assist  digestion,  since  minute  ca. 
careous  shells  were  found  in  the  stomach  uninjured.  It  >b  m 
used  for  perforating  stouea ;  and  what  its  function  is  remaii 
uncertain.  We  mention  these  facta  here  to  show  that  dilu 
acids  are  secreted,  which  in  soma  cases  may  be  used  for  di 
solving  away  the  shell.  The  aalira,  however,  has  no  effect  c 
the  inside  of  the  shell  of  the  dolium;  indeed,  it  is  said  to  I 
unalterable  by  strong  acida.  {MbiiaiabfridiCe  der  Amdemie  i 
Berlin,  ISii-J,  p.  486). 

DfeoUaied  eheUa.  It  frequently  happena  that  fta  spiral  shel 
become  adult  they  cease  to  occupy  the  upper  pEu^  of  the 
cavity;  the  space  thus  vacated  is  sometimes  filled  with  sol 
shell,  as  in  magilua;  or  it  is  partitioned  off,  as  in  fernwhi 
euompJialus,  turriUlla,  and  tritan  (Fig,  (fe).  The  deserted  ape 
ia  sometimes  very  thin,  and  becoming  dead  and  brittle, 
breaks  away,  leaving  the  ahell  truncated  or  decollated.  Th 
s  constantly  with  the  tTuncaitUm.,  Cf/lindrdtas.  and  fr«?i'nn 
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each  clasB ;  enough  has  been  said  to  show  that  in  the  molluscan 
shell  (as  in  the  vertebrate  skeleton)  indications  are  afforded  of 
many  of  the  leading  afi&nities  and  stmctoral  peculiarities  of  the 
animal.  It  may  sometimes  be  difficult  to  determine  the  genus 
of  a  shell,  especially  when  its  form  is  yery  simple ;  but  this 
results  more  from  ihe  imperfection  of  our  techniccdities  and 
systems  than  from  any  want  of  co-ordination  in  the  animal 
and  its  shell. 

Monstrosities,  The  whorls  of  spiral  shells  are  sometimes 
separated  by  the  interference  of  foreign  substances,  which 
adhere  to  them  when  young ;  the  garden- snail  heis  been  found 
in  this  oondition,  and  less  complete  instances  are  common 
amongst  sea«  shells.  Discoidal  shells  occasionally  become  spiral 
(as  in  specimens  of  planorhis  found  at  Rochdale),  or  irregular 
in  their  growth,  owing  to  an  imhealthy  condition.  The  discoidal 
ammonites  sometimes  show  a  slight  tendency  to  become  spiral, 
and  more  rarely  become  unsynmietrical,  and  have  the  keel  on 
one  side  instead  of  in  the  middle. 

All  attached  shells  are  liable  to  interference  in  their  growth, 
and  malformations  consequent  on  their  situation  in  cavities,  or 
from  coming  in  contact  with  rocks.  The  dreissena  polymorpha 
distorts  the  other  fresh- water  mussels  by  fastening  their  valves 
with  its  hysstis  ;  and  halani  sometimes  produce  strange  protu- 
berances on  the  back  of  the  cowry,  to  which  they  have  attached 
themselves  when  young.* 

In  the  miocene  tertiaries  of  Asia  Minor,  Professor  Forbes 
discovered  whole  races  of  neritina,  paludinay  and  melanopsis, 
with  whorls  ribbed  or  keeled,  as  if  through  the  unhealthy  in- 
fluence of  brackish  water.  The  fossil  periwinkles  of  the 
Norwich  Crag  are  similarly  distorted,  probably  by  the  access  of 
fresh  water ;  parallel  cases  occur  at  the  present  day  in  the 
Baltic. 

Reversed  shells.  Left-handed  or  reversed  varieties  of  spiral 
shells  have  been  met  with  in  some  of  the  very  common  species, 
like  the  whelk  and  garden-snail.  Bulimus  citrinus  is  as  often 
sinistral  as  dextral ;  and  a  reversed  variety  of  fasus  antiquus 
was  m.ore  common  than  the  normal  form  in  the  pliocene  sea. 
Other  shells  are  constantly  reversed,  as  pyrula  perversa,  many 
species  of  pupa^  and  the  entire  genera,  clausilia,  physa,  and 
triforis.      Bivalves   less   distinctly  exhibit  variations  of  this 

*  In  the  British  Museum  there  is  a  helix  f«*rc.<ffrj5  (Chemn.)"with  a  small  stick 
passing  through  it,  and  projecting  from  the  apex  and  umbilicus.  Mr.  Pickering  has, 
in  his  collection,  a  helix  hortensis  which  got  entangled  in  a  nut-shell  when  young,  and 
growing  too  large  to  escape,  had  to  endure  the  incubus  to  the  end  of  ita  CLayB. 
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kind ;  bat  Uie  attaolied  valve  of  cAoom  haa  iia  umto  tamed  fa) 
the  right  or  left  iiidifibreiitly ;  and  of  two  Hpeoimens  of  lueina 
ehUdrati  in  Uie  Britiah  MuMOin,  on«  hu  the  rigM,  the  otiiet 
the  left  tsItq  flat. 

The  Botoura  of  ikella  ore  UBoalljr  confined  to  the  nu&oe  beaeath 
the  epidermis,  and  aie  secreted  by  the  border  of  the  mantle, 
vhich  often  exhibits  similar  IJnte  and  patterns  (e.g.  valuta 
imdulaia.  Fig.  S9).  Occaeionally  the  inner  strata  of  pOToel' 
lanons  shells  are  differently  coloured  from  the  exterior,  and  the 
makers  of  shell-cameos  avail  themeelTes  of  this  differenoe  fo 
produce  white  or  rose-coloured  figures  on  a  dark  ground.* 

The  secietion  of  oolonr  by  the  mantle  depends  greatly  on  the 
action  of  light;  shallow- water  shells  are,  as  a  class,  wanner 
and  brighter  coloured  Ihon  those  ^m  deep  water;  andbivalvea 
which  are  habitually  fixed  or  stationary  (like  tpondj/bi*  and 
ptcttn  pUurmttetei)  have  Qie  upper  ralTe  richly  tinted,  whilst 
the  lower  one  is  colourless.  The  backs  of  most  spiral  sheila 
are  darker  than  the  under  sides ;  but  in  iantiina  the  base  of 
the  shell  is  habituaUy  turned  upwards,  and  is  deeply  dyed  with 
violet.  Some  colours  are  more  permanent  thtm  others ;  the  red 
spots  on  the  natieat  and  neritet  are  commonly  preserved  in 
tertiary  and  oolitic  fossils,  and  eran  in  one  asample  (of  n.  tub- 
eotbfta,  Schl.)  &om  paxmian  limestone.  Ttrehratula  hatbita, 
and  some  pecteiu  of  the  car- 
boniferous period,  retain  Uieir 
markings ;  the  orthoeerai  tmgtt- 
li/rrua  of  the  Devonian  beds  has 
lig-zag  bonds  of  oolonr;  and  a 
terebratula  of  the  same  age, 
from  Arctic  Korth  America,  is 
ornamented  with  seveial  rows 
of  dark  red  spots. 
Tht  opereidwn,  Uost  spiral 
lid,  with  which  to  olose  tlie  aper- 
ture when  they  withdraw  for  shelter  (Sm  Oastebofoda).  It  is 
developed  on  a  particular  lobe  at  the  posterior  port  of  the  foot, 


Fig-  39.    TVccAid  aApAiM 
shells  have 
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and  oonsiBtB  of  Homy  layers,  sometimes  hardened  with  shelly 
matter  (Eig.  28). 

It  has  been  considered  by  Adanson,  and  more  recently  by 
Dr.  Qray,  as  the  equivalent  of  the  dextral  valve  of  the  conchi^ 
fera;  but  however  similar  in  appearance,  its  anatomical  relations 
are  altogether  different.  In  position  it  represents  the  h/ems  of 
the  bivalves  (Lov^n) ;  and  in  function  it  is  like  the  plug  with 
which  unattached  specimens  of  byeso-arca  close  their  aperture. 

HomohgieB  of  the  shell.*  The  shell  is  so  simple  a  structure 
that  its  modifications  present  few  points  for  comparison ;  but 
even  these  are  not  wholly  understood,  or  free  from  doubt.  The 
bivalve  shell  maybe  compared  to  the  outer  tunic  of  the  oBcidianf 
cut  open  and  converted  into  separable  valves.  In  the  conchifera 
this  division  of  the  mantle  is  vertical,  and  the  valves  are  right 
and  left.  In  the  hrachiopoda  the  separation  is  horizontal,  and 
the  valves  are  dorsal  and  ventral.  The  Tnonomyanan  bivalves 
lie  habitually  on  one  s^de  (like  iihe  pUuroTiectidce  among  fishes) ; 
and  their  idiella,  though  redlly  right  and  left,  are  termed 
'* upper"  and  ''lower"  valves.  The  xmivalve  shell  is  the 
equivalent  of  both  valves  of  the  bivalve.  In  the  pteropoda  it 
consists  of  dorsal  and  ventral  plates,  comparable  with  the 
valves  of  terebratula.  In  the  gasteropoda  it  is  equivalent  to 
both  valves  of  the  conchifera  imited  above,  f  The  nautilus  shell 
corresponds  to  that  of  the  gasteropod ;  but  whilst  its  chambers 
are  shadowed  forth  in  many  spiral  shells,  the  siphuncle  is  some- 
thing additional ;  and  the  entire  shell  of  the  cuttle-fish  and 
argonaut  %  have  no  known  equivalent  or  parallel  in  the  other 
molluscous  classes.  The  student  might  imagine  a  resemblance 
in  the  shell  of  the  orthoceraa  to  a  hax^-  hone.  The  phragmocone 
is  the  representative  of  the  calcareous  axis  (or  eplanchno-akeleton) 
of  a  coral,  such  as  amplexus  or  8iph4>nophyUia, 

Temperature  and  hybernation.  Observations  on  the  tempera* 
ture  of  the  m^llueca  are  still  wanted ;  it  is  known,  however,  to 
vary  with  the  medium  in  which  they  live,  and  to  be  sometimes 
a  degree  or  two  higher  or  lower  than  the  external  temperature ; 


*  Parts  which  correspond  hi  their  real  natnre— (their  origin  and  development)— 
are  teraoied  homologouM  ;  those  which  agree  merely  in  appearance,  or  offlce,  are  said  to 
be  analogouB. 

t  Compare  fissurella  qr  trochus  (Fig.  28)  with  Upton  squamosum  (Fig.  13).  The 
disk  of  hipp&nyx  is  analogous  to  the  ventral  plate  of  kyalaa  and  terebratula, 

X  The  argonaut  shell  is  compared  by  Mr.  Adams  to.  the  nidamental  capsules  of  the 
whelk ;  a  letter  analigne  would  have  been  found  in  the  raft  of  the  ianthina^  which  ia 
secreted  by  the  foot  of  the  animal,  and  serves  to  /loat  lYve  e^^-ctt^^^^* 
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with  snaili  (in  cool  wenther)  it  ia  genenJly  a  degree  ar  two 

higher. 

The  molUuca  of  temperate  and  oold  cUmatoa  are  eabjeot  t« 
hybernation;  during  which  state  the  heart  cetises  to  beat, 
respiration  is  nearly  suspended,  and  ii^juries  are  not  healed. 
They  also  motivate,  or  fall  into  a  sucuner  sleep  when  the  heat  ia 
great ;  but  in  this  the  animal  functions  are  much  less  iuter- 
rv.-pteA.— {Mailer.) 

Reproduction  of  lott  porta.  It  appears  from  the  experiments 
of  Spallanzaixi,  that  snails,  whose  ocular  tentacles  have  been 
dnatroyed,  reproduce  them  completely  in  a  few  weeks ;  others 
have  repeated  the  trial  with  a  like  result.  But  there  ie  some 
douht  whether  the  renewal  takes  place  if  the  brain  of  the  animal 
he  removed  as  well  as  its  homa.  Madame  Power  has  made 
similar  observations  upon  Tarious  marine  snails,  and  has  found 
that  portions  of  the  foot,  mantle,  and  tentacles,  were  renewed. 
Mr.  Hancock  states-that  the  species  of  eoltt  are  apt  to  make  a 
meal  off  each  other's  papillae,  and  that,  if  confined  in  stale 
water,  they  become  sickly  and  lose  those  organs;  in  both  oases 
they  are  quickly  renewed  under  favonrahle  circumstances. 

Viviparous  reproduction.  This  happens  in  a  few  Species  of 
gast^ropods,  through  the  retention  of  the  eggs  in  the  oviduct, 
until  the  young  have  attained  a  considerable  growth.  It  also 
appear!  to  take  place  in  the  acephalons,  because  their  eggs  gene- 
rally  remain  within  some  part  of  the  shell  of  the  parent  until 
hatched. 

Oviparout  rfprvd-actiim.  The  sexes  are  distinct  in  the  most 
highly  organised  (or  dii^oas)  mollusca ;  they  are  united  in  the 
(monoEci'oua)  land-snails,  pteropods,  opisthobra&chs,  and  in  some 
of  the  conchifers.  The  prosobranchs  pair ;  but  in  the  dicecioua 
acephalans,  the  tpermatooM  are  merely  discharged  into  the 
water,  and  are  inhaled  with  the  respiratory  currents  by  the 
other  sex.  The  monoecious  land-snails  require  reciprocal 
union ;  the  Umneida  unite  in  succession,  forming  floating 
chains. 

The  rgga  of  the  land-snails  are  separate,  and  protected  by  a 
shell,  which  is  sometimes  albuminous  and  flexible,  at  others 
calcareous  and  brittle ;  those  of  the  frosh-water  species  are  soft. 
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jntainingnumepoai  jfermB; 
,  or  agglutinated  in  groups, 


Fia.M. 


faitotigKalbuiiiinonBcap8ales,eaohoi 
Qwee  axe  deposited  singly,  oi 
equalling  the  parent  ani- 
mal in  bulk  (Fig.  83),  The 

BidEtmental  capsules  of  the 

catUe-fish   are   clustered 

like    grapes,    each    cou- 

taiuing  but  one  embryo; 

tiiose  of  the  calamary  are 

grouped       in       radiating 

masses,    each    elongated 

capsule  containing  30  or 

M    ova.      Tha    material 

with  which  tha  eggs  are 

thus  oemented  together,  or 

enveloped,  is  secreted  by 

the  nidafaental  gland,  an  organ  lai^ly  developed  in  the  female 

gasteropods  and  cephalopoda  (Fig.  50,  n). 

Devdopmertt.  The  molluscan  mmm  consista  of  a  coloured 
yolk  (^viteUuB),  surrounded  by  albumen.  On  one  side  of  the 
yolk  is  a  pellucid  spot,  termed  the  gertruTial  vaide,  haviiig  B 
spot  or  mtcleua  on  its  surface.  This  germinal  vesicle  is  a 
nucleated  cell,  capable  of  producing  other  cells  like  itself;  it  ia 
the  essential  part  of  the  egg,  from  which  the  embryo  is  formed ; 
but  it  nndergoes  no  change  without  the  influence  of  the  aperma- 
toxoa.-\  After  imja^gnation,  the  genninal  vesicle,  which  then 
BiihsideB  into  the  centre  of  the  yolk,  divides  spontaneously  into 
two ;  and  these  again  divide  and  subdivide  into  smaller  and  still 
smaller  globules,  each  with  its  pellucid  centre  or  nucleus,  until 
the  whole  presents  a  uniform  granular  appearance.  The  next 
step  is  the  formation  of  a  ciliated  epithelium  on  the  surface  of 
the  embryonic  mass ;  movements  in  the  albumen  become  per- 
ceptible in  the  vicinity  of  the  dlin,  and  they  increase  in  strength, 
until  the  embryo  begins  to  revolve  in  the  surrounding  fiuid.t 

■  NidsmeTitsl  libbim  at  Datis  JokKilmi.    (Alder  and  Bmcock.) 
f  No  iiiBtaacfi  oT  " parllieno-geDeBiB "  ie  known  Among  the  motlusea;  tJie  m«t 
"equivocal"  cas«  on  neon]  \»  that  related  b>'  Mr  GoAltoin-    A  apecbnen  of  firta 

covered  to  be  etEII  living  i  end  on  being  removed  to  a  plant-cuo  it  revived,  and  alx 
freeke  Afterwards  had  produced  twenty  joung  onea  I 

X  According  to  the  obaervatlona  of  Profeswr  Lovfn  (on  certain  bivalve  qoHiibcb), 
(he  ova  are  excluded  immcdiaiely  after   the  inhalAlion  of  the  flpenDotoKoa,  acd 

in  succeaHion  the  outer  enveli^iea  of  the  ova,  end  arrive  at  the  vltelliB.  when  Ihey  rtis- 
*ppeared,    Wilh  respect  to  the  "genninal  retltle;"  according  to  Burs.  H  ftcW 
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Up  to  this  point  nearly  the  same  appearances  are  preME 
by  the  egga  of  all  classes  of  amnuilB, — they  manifest,  ao  fai 
complete  "  unity  of  organisation."  In  the  next  stage, 
development  of  an  organ,  fringed  with  etronger  etfia,  and  se 
ing  both  tor  locomotion  and  respiration,  ehows  that  the  emb 
ia  a.  moUatanu  animal ;  and  the  changes  which  follow  soon  pc 
out  the  particular  das*  to  which  it  belonge.  The  rudiment 
head  is  early  diatinguiflhable  by  ^^  black  eye-apeokg  ;  and 
heart  by  its  pulsations.  The  digestive  and  oliier  organs 
first  "  sketched  out,"  then  become  more  distinct,  and  are  9 
to  be  covered  with  a  tranaparent  shell.  By  this  time  the  e 
bryo  is  able  to  move  by  ite  own  muscular  oontiwjtioae,  ami 
swallow  food ;  it  is  therefore  "  hatched,"  or  escapes  from 
egg- 

Yery  little  is  known  respecting  the  development  of  Biad 
pods.  F.  Hdller  has  described  '  an  embryo  which,  it  is  thoug 
may  belong  to  Crania.  It  poBaeaeed  two  roundish  valves  of  i 
equal  size,  the  dorsal  being  the  larger.  At  the  part  where 
hmge  is  placed  in  the  adult  was  a  small  oral  plate.  Fire  pi 
of  stiff  setsB  projected  from  the  mantle,  and  four  of  them  or 
iiat«d  from  the  ventral  half.  The  edge  of  the  mantle  in  the  doi 
valve  woB  beset  with  numerous  finer  setce,  which  curved  a 
upon  the  outside  of  the  ventral  valve.  The  olimmitary  ca 
filled  the  posterior  half  of  the  space  between  the  valves.  Tl 
were  two  auditory  capsules  and  two  eyes.  The  anterior  half  ■ 
occupied  by  four  pairs  of  cylindrical  arms,  surrounding  a  roi 
knob,  at  the  summit  of  which  was  the  month.  Ixioomot 
was  efTected  by  means  of  the  cilia  enveloping  the  arms,  wl 
impelled  the  animal  through  the  water  with  the  month  ft. 
most.    No  circulatory  or  reproduotive  organs  conld  bo  detect 

The  young  bivalves  are  hatched  before  they  leave  their  pan 
[See  page  .'<93)  The  forms  they  pass  through  preseitt  disti 
difibrencee  m  several  lamilies,  so  that  even  in  the  present  st&t 
embryologioal  knowledge,  some  five  or  six  types  of  developm 
are  known.    Even  in  the  same  family  there  may  be  a  great  i 

qipnactaai  the  Inner  »vrfau0  of  the  vitelline  membrane,  Id  onler  to  receive 
fnfluence  Df  the  EpenDAlun ;  it  tben  redrea  to  tbe  cenn*  of  (he  folk,  nd  tmda 
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nnularity,  as  in  tlie  com  of  tiie  marine  and  freah-mtnr  forms 
of  the  mytilidte.  Thn  folloring  account  refen  to  the  typ«  to 
wliich  tiie  young  of  Ortnella  belong.  At  first  they  hava  a 
Bwimming  disk,  firinged  with  long  cilia,  and  aimed  wiUi  a  slen- 
der t«DtacalaT  filament  {flagdlwm).  At  a  later  peiiod  this  disk 
dieappeate  progreaaiTely  as  the  labial  palpi  are  ^i 
developed ;  and  they  acquire  a  foot,  and  irith  it 
the  power  of  spinning  a  byssna.  They  now  haTO 
a  pair  of  eyes  sitnated  near  the  lahial  tentaolea 
(Fig.  30'  «},  which  are  lost  at  a  farther  stage,  or 
mplaced  by  nnmerons  rudimentary  organs  placed 
more  bvonrably  lor  Tision,  on  the  border  of  the 
mantle.  The' development  of  the  young  has 
been  uotioed  in  many  of  the  genera  of  Pteropods. 
They  are  divisible  into  two  groups:  those  i 
-which  the  body  is  suTTonnded  with  one  or  moi 
and  those  in  which  these  rings  are  absent. 


"  Fig.  30.    Very  joang  fry  ol 
d,  diik,  toidered  nilh  ciliR ;  /.  flBgelliun ;  v  i;  val?u ; 
I  P^.  SO*.    Fit  of  "yttliu  cdalit,  Bfler  LoTia. 


very   minute    when 
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hatched,  and  Ukey  enter  life  under  the  game  form, — Uiat  wln^ 

has  been  already  referred  to  aa  permanently  clkaractoristtc  of 
the  pteropodo.     (Fig,  69.) 

The  Pulnumi/era  and  Cepha'rpoda  prodnce  large  eggs,  con- 
taining sufficient  nutriment  to  support  the  embryo  until  it  has 
attained  considerable  size  and  development ;  thus,  Hie  uewly- 

bom  cuttle-fish  has  a  shell  half  an  inch 

long,  consisting  of  several  layers,  and  the 
}mUmti4  ovatui  has  a  shell  an  inch  in 
length -when  hatched.  (Fig.  31.)  These 
ore  said  to  undergo  no  transfomiBtiou, 
because  their  latyal  stage  is  concealed  in 
the  egg. 

The  researches  of  John  flunfort  into 

the  embryonic  condition  of  animals,  led 

him  to  the  conclusion  that  each  itagt  in 

the  development  of  the  highest  animals 

corresponded  to  the  permanent  form  of 

some  one  of  the  inferior  orders.     This 

grand  generalisation  has  since  been  more  exactly  defined  and 

ostablisbed  by  a  larger  induction  of  facts,  some  of  which  we 

have  already  described,  and  may  now  be  stated  thus ; — 

In  the  earliest  period  of  existence  all  animals  display  one 
uniform  condition  ;  but  after  the  first  appearance  of  special 
deTelopraent,  uniformity  is  only  met  with  amongst  the  mem- 
bers of  the  Bame  primary  division,  and  with  each  succeeding 
step  it  is  more  and  more  restricted.  From  that  first  step,  tiie 
mem.bers  of  each  primary  group  assume  forms  and  pass  through 
phases  which  have  no  parallels,  except  in  the  division  to  which 
each  belongs.  The  mammal  exhibits  no  likeness,  at  any  period, 
to  the  adult  mollusc,  the  insect,  or  the  star-fish ;  but  only  to 
the  ovarian  stage  of  the  invertebrata,  and  to  more  advanced 
stages  of  the  classes  formed  upon  its  own  type.  And  so  also 
with  the  highest  organised  molluaca ;  after  their  first  stage  they 


<XLA88IFICATI0K.  4B 

emble  the  Bunpler  orders  of  their  own  sub-kingdoin,  but  not 
Dse  of  any  other  group. 

Tliese  are  the  views  of  Professor  Owen — ^the  successor  of 
^unteT — ^by  whom  it  has  been  most  clearly  shown  and  stead* 
Lstly  maintained,  that  the  '*  unity  of  organisation  "  manifested 
y  the  animal  world  results  from  the  design  of  a  Supreme  In- 
eUigence,  and  cannot  be  ascribed  to  the  operation  of  a  mechani- 
ial  "  law." 

CLASSIFICATION. 

The  olrjects  of  classification  are,  firsty  the  convenient  and  in- 
telligible arrangement  of  the  species;*  and,  secondly,  to  afford 
a  summary,  or  condensed  exposition,  of  all  that  is  known  re- 
specting their  structure  and  relations. 

In  studying  the  shell-fish  we  find  resemblances  of  two  kinds. 
First,  agreements  of  structure,  form,  and  habits ;  and,  secondly, 
resemblances  of  form  and  habits  without  agreement  of  struc- 
ture. The  first  are  termed  relations  of  affinity  ;  the  second,  of 
analogy. 

Affinities  may  be  near,  or  remote.  There  is  some  amount  of 
afi&nity  common  to  all  animals ;  but,  like  relationships  amongst 
men,  they  are  recognised  only  when  tolerably  close.  Besem- 
blances  of  structure  which  subsist  from  a  very  early  age  are 
presumed  to  imply  original  relationship ;  they  have  been  termed 
genetic  (or  histological),  and  are  of  the  highest  importance.  Those 
which  sure  superinduced  at  a  later  period  are  of  less  consequence. 

Analogies.  Modifications  relating  only  to  peculiar  habits  are 
called  adaptive;  or  teleohgi'cal,  from  their  relation  to  final 
causes,  t  A  second  class  of  analogical  resemblances  are  purely 
external  and  iUusive ;  they  have  been  termed  mimetic  (Strick- 
land), and,  by  their  frequency,  almost  justify  the  notion  that  a 
certain  set  of  forms  and  colours  are  repeated,  or  represented  in 
every  class  and  family.  In  all  artificial  arrangements,  these 
mimetic  resemblances  have  led  to  the  association  of  widely  dif- 
ferent animals  in  the  same  groups.J  Particular  forms  are  also 
represented  geographically§  and  geologically,  ||  as  well  as  sys- 
tematically. 

*  At  least  20,000  recent,  and  16,000  fossil  species  of  molluscous  animals  are  known. 

t  For  example,  the  paper  nautilus,  from  its  resemblance  to  carinana,  was  long  sup- 
posed to  be  the  shell  of  a  nucleobranch,  parasitically  occupied  by  the  "  oq/thoe.^* 

X  e.  g.  Aporrhms  with  strombvs,  and  ancylus  with  patella. 

%  Monoceros  imhricatum  and  huccinum  antarcticum  take  the  place,  in  South 
America,  of  our  conmion  whelk  and  purple,  and  solen  gladiolus  and  solen  amencanus 
of  onr  solen  sHiqva  and  ensis. 

\  The  frequent  recurrence  of  similar  species  in  successive  strata  may  leadbeg\x\TCveTO 
to  attribute  too  much  to  the  influence  of  time  and  external  circumstances  ;  bui  6\ic\\ 
impressions  disappear  with  farther  experience. 
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In  all  attempts  to  charaoteriee  groups  of  animala,  we  fli 
iba,t  in  advaacmg  from,  the  amaJler  to  the  larger  combinatioii 
many  of  the  moat  obvioue  external  features  become  of  less  ara; 
and  ve  are  compelled  to  seek  for  more  oonstont  and  oomprehei 
UTe  signs  in  die  phases  of  eubryouic  derelopment,  and  tl 
oonditioa  of  the  circulating,  respiiatoty,  and  nervous  sysitBiiiH 

Specie*.  All  the  speoimena,  or  iudi'vidnals,  whioh.  are  i 
much  alike  that  ve  may  reasonably  believe  them  to  ha' 
descended  from  a  common  stock,  constitute  a  ajKcies,  It  is 
particular  provision  for  preventing  the  blending  of  species,  th 
kyhridt  are  always  barren;  and  it  is  certain,  in  the  case  of  shall 
that  a  great  many  kinds  have  not  changed  in  form  &om  tl 
tertiary  period  to  the  present  day, — a  lapse  of  many  thouBai 
years, — and  through  countless  generations.  When  individua 
of  the  same  brood  differ  in  any  respect,  they  are  termed  vanetic 
for  example,  one  may  bo  more  exposed  to  the  light,  and  becon 
farighter  coloured ;  or  it  may  find  more  abundant  food,  ai 
grow  larger  than  the  rest.  Should  these  peculiarities  becon 
permanent  at  any  place  or  period, — should  all  the  speoimens  ( 
a  particular  island  or  mounfoin,  or  in  one  sea,  or  geologic 
formation,  differ  from  those  found  elsewhere, — such  permane: 
variety  is  termed  a  mce ;  just  us  in  the  hunmn  species  Uiere  a 
■white  and  coloured  races.  The  species  of  some  genera  are  le 
Bubjeot  to  variation  than  others ;  the  nucalot,  for  exampl 
although  very  numerous,  are  always  distinguishable  by  go 
characters.  Other  genera,  like  ammonitei,  tcre&rafula,  and  ti 
Una,  present  a  most  perplexing  amount  of  variation,  resultii 
from  age,  aex,  supply  of  food,  variety  of  depth,  and  of  saltne 
in  the  water.  And  further,  whilst  in  some  genera  every  po 
eible  variety  of  form  seems  te  have  been  called  into  existence, 
others  only  a  few,  strikingly  distinct  forms,  are  known. 

Otrura  are  groups  of  species,  related  by  community  of  strU' 
ture  in  all  essential  respects.  The  genera  of  bivalves  have  bei 
choraoteriaed  by  the  number  and  position  of  their  hinge  teetl 
those  of  the  spiral  univalves,  by  the  form  of  their  aperturei 
bat  these  technical  characters  are  only  valuable  so  far  as  tl« 
indicate  differences  in  the  animals  themselves. 

Families  are  groups  of  genera,  which  agree  i 
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era  and  cUuses  of  moUusoa  haye  already  been  refbrred 
now  in  use  are  in  most  cases  natural, 
been  sometimes  asserted  that  these  groups  are  only 
oontrivanoes,  and  do  not  really  exist  in  natiixe  hut 
Edse  as  well  as  a  degrading  view  of  the  matter.  The 
r  the  most  eminent  systematiBts  haye  been  directed  to 
'ery  of  the  subordinate  yalue  of  the  characters  deriv- 
eyery  part  of  the  animal  organisation ;  and,  as  &r  as 
rmation  enabled  them,  they  haye  made  their  systems 
9  '*of  all  the  highest  fiusts  or  generalisations  in 
istory." — (Oiacn.) 

ne  Edwards  has  remarked,  that  the  actual  appearance 
imal  kingdom  is  not  like  a  well-regulated  army,  but 
starry  heayens,  oyer  which  constellations  of  yarious 
e  are  scattered,  with  here  and  there  a  solitary  star 
mot  be  included  in  any  neighbouring  group, 
exceedingly  true;  we  cannot  expect  our  systematic 
haye  equal  numerical  yalues,*  but  they  ought  to  be 
structural  importance ;  and  they  will  tibus  possess  a 
of  order,  which  is  superior  to  mere  numericiEd  regu- 

most  philosophic  naturalists  haye  entertained  a  belief 
Leyelopment  of  animal  forms  has  proceeded  upon  some 
Ian,  and  haye  directed  their  researches  to  the  disooyery 
reflection  of  the  Diyine  mind.*'  Some  haye  fSemcied 
haye  discoyered  it  in  a  mystic  number,  and  haye  ac- 
conyerted  all  the  groups  into  fiv€s,'\  We  do  not 
16  these  speculations,  yet  we  think  it  better  to  describe 
far  only  as  we  know  tibiem. 

difficulty  has  always  been  found  in  placing  groups 
;  to  their  affinities.  This  cannot  be  effected  in — the 
^hich  we  are  compelled  to  describe  them — ^a  single 
)r  each  group  is  related  to  all  the  rest;  and  if  we 
le  representation  of  the  affinities  to  yery  small  groups, 
kugement  on  a  plane  sur£EU)e  would  fail,  for  the 
radiate  in  all  directions,  and  the  **  network"  to  which 
I  likened  them,  is  as  insufficient  a  comparison  as  the 
of  older  writers.^ 

lerical  development  of  groaps  is  inversely  proportional  to  the  bulk  of  the 

wnposing  them.—{  Waterhouse.) 

uirians  make  out  five  molluscous  classes  by  excluding  the  itmicata  ;  the 

tuld  be  attained  in  a  more  satisfactory  manner  by  reducing  the  pteropods 

>f  an  order,  which  might  be  placed  next  to  the  opistho-branehs. 

nary  arrangement  of  the  molluscous  classes  reminds  t»  oi  the  e«Al«r& 
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iroi[BirDi.A.TrKX. 
The  praottce  of  usmg  two  names — geaerio  and  Bpocdfio — fbr 
each,  animal,  or  plant,  originated,  with  LinnsoB;  therefore  no 
scientific  names  date  Jtuther  back  than  hia  works.  In  the  oon- 
straction  of  these  nomaa  the  Oreek  and  Latin  languagee  ore 
prefoired  by  the  common  consent  of  all  oountriee. 

Synonymt.  It  often  happens  that  a  apeoieB  is  named,  or  ■ 
geuuB  established,  by  more  than  one  person,  at  difl^rent  times, 
and  in  ignorance  of  each  other's  labonia.  Snch  duplicate  oamM 
are  called  tynonyrm  ;  they  haye  multiplied  amazingly  of  late, 
and  are  a  stumbling-block  and  an  opprobrium  in  all  braoohM 
of  natural  history.  • 

One  very  common  estuary  shell  rejoices  in  tha  fbUowing 
Tariety  of  titles  : — 

Scrobicularia  pip«rata  {Omtlin  <p.}. 
Trigouella  plana  [Da  Coata). 
Uactra  Listeri  {Av/d.). 
'ilLy&  Hispanica  {Chemnit^. 
Venus  borealia  {Pamant'). 
Lutraria  compressa  [Lamarck). 
Arenoria  plana  [Mtgerle). 
As  regards  »per^Jk  names,  the  earliest  ought  certainly  to  be 
adopted,  with,  however,  the  following  exceptionH : — 
t.  MS.  names;  which  are  admitted  by  courtesy. 

2.  Names  given  by  writers  antecedent  to  Linn»nB. 

3.  Names  unaccompanied  by  a  description  or  figure. 

4.  Barbarisms ;  or  names  iuTolving  error  or  absuidity.t 
It  is  also  very  desirable  that  names  having  a  general  (Euro- 

pean)  acceptation  should  not  be  changed  on  the  diaoorery  of 
earlier  names  in  obscure  publications. 

ttnMem  of  etenily'-tlie  lerpent  boldlDg  in  tail  in  llummtlL    Ths  f oUawing  diiBrm 
it  oSeted  u  m  impnuod  araiat  tj/item  .-— 

[FiBsas.] 
Dl-ImnclilUk. 


Opisiho- 
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"Wi^  respect  to  genera,  those  who  belieye  in  their  real  exist* 

mxi  as  *^  ideas  of  the  creating  mind,"  will  be  disposed  to  set 

aside  msiTiy  random   appellations  given   to  particular  shells 

mtho\it  any  dear  enunciation  of  their  characters ;  and  to  adopt 

latex  names,  if  bestowed  with  an  accurate  perception  of  the 

grounds  which  entitle  them  to  generic  distinction.* 

AvJtharity  for  specific  names.  The  multiplication  of  synonyms 
haying  made  it  desirable  to  place  the  authority  after  each  name, 
another  souice  of  evil  has  arisen ;  for  several  naturalists  (fancy- 
ing that  the  geniis  maker,  and  not  the  epedes  maker,  shotdd 
enjoy  this  privilege)  have  altered  or  divided  almost  every  genus, 
and  placed  their  signatures  as  authorities  for  names  given  half 
a  century  or  a  century  before  by  Linnseus  or  Brugoiere.  The 
majority  of  naturalists  have  disowned  this  practice,  and  agreed 
to  distinguish  by  the  addition  of  **sp."  the  authorities  for 
those  specific  names  whose  generic  appellations  have  been 
altered.  The  type  of  a  genus  should  be  tibe  species  which  best 
exhibits  the  characters  of  the  group,  but  it  is  not  always  easy 
to  follow  out  this  rule ;  and  consequently  the  first  on  the  list  is 
often  put  forward  as  the  type. 

ASBEBYIATIONS. 

Etym.,  etymology;  9yn»,  synomym;  Distr,,  distribution; 
M8.,  unpublished ;  8p,,  species ;  B,M»,  in  the  British  Museum. 

Distr,,  Norway — ^New  Zealand;  including  all  intermediate 
seas. 

Foss,,  Lias-chalk:  implies  that  the  genus  existed  in  these 
and  all  intermediate  strata.  Chalk — ;  means  that  the  genus  has 
existed  from  the  chalk  up  to  the  present  time. 

Depth — 50  fins,  implies  that  the  genus  is  found  at  all  depths 
between  low- water  mark  and  50  fathoms.  A  fathom  =  6  feet. 
i,  one-fourth  real  size ;  f ,  magnified  four  times. 

Lot,,  breadth;  Long.,  length;  Alt.,  height  or  thickness. 
Unc.,  an  inch;  Lin.,  a  line  or  -j^  of  an  inch;  Mill.,  a  milli- 
metre OT  -^  of  an  inch. 

*  Several  bad  practices — against  which  there  is,  unhappily,  no  law — should  be 
Btrongly  discountenanced.  First,  the  employment  of  names  already  in  familiar  use 
for  other  objects ;  such  as  cidaris  (the  title  of  a  well-known  genus  of  sea-urchins)  for 
a  group  of  spiral  shells;  and  arenaria  (a  property  of* the  botanists)  for  a  bivalve. 
Secondly,  the  conversion  of  specific  into  generic  titles,  a  process  which  has  caused 
endless  confusion ;  it  has  arisen  out  of  the  vain  desire  of  giving  new  designations  to 
old  and  familiar  objects,  and  thus  obtaining  a  questionable  sort  of  fame. 
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It  is  one  of  tlie  most  fEuniliar  &cta  in  Natural  History  fliat 
many  countries  posaeBB  a  distinct  Fauna  and  riora,  or  aasem- 
til^es  of  animals  and  plants  peculiar  to  themMlvea ;  utd  it  is 
equally  true,  though  less  generally  understood,  that  the  sea 
also  has  its  proTi&ces  of  animal  and  Tegetahle  life. 

The  most  important  or  beat  known  of  these  piorinoea  are 
indicated  on  the  accompanying  map  ;  diflbrent  names,  in  some 
instances,  and  different  letters  and  numbers,  being  employed  to 
distinguish  the  marine  from  the  terrestrial  regions.* 

The  division  of  the  surface  of  the  globe  into  natural  history 
provinces  ought  to  be  framed  upon  the  widest  possible  basis. 
The  geographical  distribution  of  erery  class  of  animals  and 
plants  should  be  considered  in  order  to  arrive  at  a  theory  of 
universal  application. 

The  most  philosophical  division  of  the  globe  into  natural 
provinces  has  been  by  Swainson  in  1S3S,  and  by  Dr.  Sclatar  in 
1857.  The  last  has  been  adopted  by  several  naturalists.  It  was 
based  upon  a  consideration  of  the  distribution  of  birds,  and  has 
been  extended  to  fishes  and  amphibia  by  Dr.  QQnthet.  It 
might  be  extended  to  mollusca.  In  Dr.  Solater's  eobeme  the 
world  is  divided  into  six  regions,  viz.  (1)  Palnarctic  Tegi<m: 
this  comprises  Europe,  North  Africa,  Asia  Minor,  Persia,  Asia 
north  of  the  Himalayas.  North  China,  and  Japan ;  (2)  Ethiopian 
or  Western  Faleeotropical  region,  includes  Africa  south  of  the 
Atlas,  Madagascar.  Moscarene,  Arabia  ;  (3)  Indian  or  Middle 
Faleeotropic^  region,  including  Asia  south  of  tiie  Himalayas, 
Ceylon,  Burmah,  Malacca,  Southern  China,  Fhilippinee,  Borneo, 
Java,  Sumatra,  and  adjacent  islands;  (4)  Australian  or  Western 
PaUeotropical  region ;  Australia,  New  Guinea,  New  Zealand, 
and  the  Pacific  Islands ;  (S)  Neaxctie  or  Nortli  American  region : 
Greenland,  and  North  America  as  &r  as  the  centre  of  Uezioo ; 
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(6)  Keotropical  or  South  American  region :  West  India  IslancU, 
South.  Mexico,  Central  and  South  America,  Galai>ag08,  and 
Falkland  Isles.  These  diyisions  apply  to  the  land,  but  it  is 
probable  that  they  will  help  to  throw  light  on  the  boundaries  of 
the  natural  marine  provinces. 

As  will  be  seen,  each  of  the  aboye  regions  includes  several  of 
the  provinces  adopted  in  this  work. 

The  Land  Provinces  hitherto  proposed  have  been  chiefly 
founded  on  botanical  grounds,  but  the  evidence  afforded  by 
insects  and  the  higher  classes  of  animals  confirms  the  existence 
of  these  divisions. 

The  Marine  Provinces  have  also  been  investigated  by  botanists ; 
and  the  striking  peculiarities  of  the  fisheries  have  been  taken 
into  account  as  well  as  the  distribution  of  shell-fish  and  corals. 

In  order  to  constitute  a  distinct  province  it  is  considered 
necessary  that  at  least  one-half  the  species  should  be  peculiar,  a 
rule  which  applies  equally  to  plants  and  animals.  Some  genera 
and  sub-genera  are  limited  to  each  province,  but  the  proportion 
is  different  in  each  class  of  animals  and  in  plants.* 

Specific  areas.  Species  vary  extremely  in  their  range,  some 
being  limited  to  small  areas,  while  others,  more  widely  diffused, 
unite  the  local  populations  into  fewer  and  larger  groups. 
Those  species  which  characterise  particular  regions  are  termed 
« endemic;"  they  mostly  require  peculiar  circumstances,  or 
possess  small  means  of  migrating.  The  others,  sometimes 
called  *'  sporadic,''  possess  great  fetcilities  for  di£^i8ion,  like  the 
lower  orders  of  plants  propagated  by  spores,  and  more  easily 
meet  with  suitable  conditions.  The  space  over  which  a  species 
is  distributed  is  called  a  *'  centre,"  or,  more  properly,  a  specific 
area.  The  areas  of  one-half  the  species  are  smaller  (usually 
much  smaller)  than  a  single  province. 

In  ea^  specific  area  there  is  frequently  one  spot  where  indi- 
viduals are  more  abundant  than  elsewhere ;  this  has  been  called 
the  "  metropolis  "  of  the  species.  Some  species  which  appear  to 
be  nowhere  common  can  be  shown  to  have  abounded  formerly ; 
and  many  probably  seem  rare  only  because  their  head-quarters 
are  at  present  unkiaown. — {Forbes,) 

Specific  centres  are  the  points  at  which  the  particular  species 
are  supposed  to  have  been  created,  according  to  those  who 
believe  that  each  has  originated  from  a  common  stock  (p.  46) ; 

*  Tlie  genera  of  plants  amount  to  20,000,  and  consist  on  an  average  of  only  four 
species  apiece !  The  genera  of  shells  commonly  admitted  are  only  400  in  number,  and 
average  forty  species  each.  It  follows  that  the  areas  of  the  molluscao  genera  {caterit 
pctribus)  ought  to.  he  ten  times  as  great  as' those  of  plants. 

A 
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theee  caa  only  be  known  approximsitely  in  sny  case.  The 
doctrine  that  each  speciee  originated  from  a  single  individnal, 
or  pair,  created  once  only,  and  a.t  one  place,  derivee  Erttong  con- 
firmation from  the  fact  tiiat  so  ' '  many  animals  and  plants  are 
indigenous  only  in  detcmiinate  Bpots,  while  a  thonaand  others 
niight  have  supported  them  as  well,"* 

Oeneric  areat.  Natural  groups  of  species,  whether  called 
genera,  families,  or  orders,  are  distributed  much  in  Ute  same 
manner  as  species ;  t  act  for  the  same  reason,  since  Oteix  con- 
stituents are  not  related  by  deecent,  but  apparently  from  the 
intention  of  the  Creator. 

Sub-generic  areas  are  uBoally  smaller  than  generic;  and  the 
areas  of  orders  and  families  are,  as  a  matter  of  course,  larger 
than  those  of  the  included  genera.  But  it  ia  ueceHSory  to 
remember  that  groups  of  the  same  denomination  are  not  always 
of  equal  value ;  and  since  species  vary  in  range  it  often  happens 
that  specific  areas  of  one  class  or  family  are  larger  than  generic 
areas  of  another.  The  smallest  areas  are  usually  those  of  the 
forms  termed  aberrant ;  the  typieai  groups  and  species  are 
most  widely  distributed. — [WaterhoiiM.) 

"When  a  generic  area  includes  a  considerable  number  of 
species,  there  may  be  found  within  it  a  point  of  maximum 
{metropolU),  around  which  the  number  of  species  becomes  less 
and  loss.  A  genus  may  have  more  centres  than  one.  It  may 
have  had  unbroken  extension  at  one  period,  and  yet  in  the 
conrse  of  time  and  change,  may  have  its  centre  so  broken  up 

*■  Mrs.  Somerville'B  Pliyiiqal  O^o^frapliy,  IL  9fi. 
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^at  there  Bh.a\l  appear  to  be  out-lying  points*    When,  How- 
eyer,  the  Idstory  of  a  natural  genus  shall  have  been  traced 

eqoaYLy   throixgh.  its  extension  in  time  and  spacty   it  is  not 

impoasible  that  the  area,  considered  in  the  abstract,  will  be 

found  to  be  necessarily  unique." — {Forbes,) 
To  illufitrate  the  doctrine  of  the  unity  of  generic  areas  Professor 

Eorbea  has  given  several  examples,  showing  that  some  of  the 
most  exceptioiial  oases  admit  of  explanation  and  confirm  the 
rule.  One  of  these  relates  to  the  genus  Mitra^  of  which  there 
are  420  species ;  it  has  its  metropolis  in  the  Philippine  Islands, 
and  extends  by  the  Bed  Sea  to  the  Mediterranean  and  West 
Africa,  the  species  becoming  few,  small,  and  obscure.  Ear 
away  from  the  rest  a  single  species  is  found  on  the  coast  of 
Ghreenland.  But  this  very  shell  occurs  fossil  in  Ireland  along 
with  another  rrdtra  now  living  in  the  Mediterranean.  Another 
case  is  presented  by  the  genus  Panopcea^  of  which  the  eleven 
living  species  are  widely  separated.  Of  this  genus  above  100 
fossil  species  are  known,  distributed  over  many  places  within 
the  wide  area,  on  whose  margin  the  relics  of  this  ancient  form 
of  life  seem  to  linger  like  the  last  ripple  of  a  circling  wave.* 

According  to  this  view  the  specific  centres  are  scattered 
thickly  over  the  whole  surface  of  the  globe ;  those  of  the  genera 
more  thinly  distributed ;  and  the  points  of  origin  of  the  large 
groups  become  fewer  in  succession,  until  we  have  to  estimate 
llie  probable  position  or  scene  of  creation  of  the  primary 
divisions  themselves;  and  are  led  to  speculate  whether  there 
may  not  have  been  some  common  focus — ^the  centre  of  centres 
— ^from  which  the  first  and  greatest  types  of  life  have  emanated. 
Boundaries  of  Natural  History  Provinces,  The  land  provinces 
are  separated  by  lofty  mountains,  deserts,  seas,  and  climates ; 
whilst  the  seas  are  divided  by  continents  and  influenced  by  the 
physical  character  of  coast-lines,  by  climates  and  currents. 
These  "natural  barriers,"  as  they  were  called  by  Buffon, 
retard  or  altogether  prevent  the  migrations  of  species  in 
particular  directions. 

Influence  of  Climate,  Diversity  of  climate  has  been  the 
popular  explanation  of  most  of  the  phenomena  of  geographical 
distribution,  because  it  is  so  well  known  that  some  species 
require  a  tropical  amount  of  warmth,  whilst  others  can  endure 
a  great  variety  of  temperature,  and  some  only  thrive  amidst 
the  rigours  of  the  arctic  regions.  The  character  of  the  vegeta- 
tion of  the  zones  of  latitude  has  been  sketched  by  Baron  Hum- 

♦  The  most  sfrikinp  and  conclusive  instances  niay  be  met  with  in  the  distribution  of 
the  highest  classes  of  vertebrate  animals. 
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boldt ;  Fabriciiu  ftnd  Latreille  Kbtb  diTided  the  irorld  into 
climatal  InBect-proTinces ;  and  Frofessor  £.  Forbes  haa  con- 
structed a  map  of  the  homoioroie  belta  or  cones  ctf  muine  life. 
To  all  these  the  remark  of  Mr.  Eirby  ia  applicable — that  any 
division  of  the  globe  into  prorincM,  by  metuos  of  tquivakiU 
parallels  and  meridians,  wears  the  appearance  of  an  artificial 
and  arbittaiy  ByBtem,  rather  than  of  one  aoooiding  to  natun. 
FrofesBor  Forbee  has  been  csreftil  to  point  out  that  altlioa^ 
the  "  Faunas  of  r^ions  under  similar  physical  oonditionB  bear 
«  striking  reaemblance  to  each  other" — this  reoottblanoe  is 
produced,  "  not  by  identity  of  species,  or  even  (rf  genora,  but 
by  rtpreientation  "  (p.  4fl). 

Origin  of  (Ae  Natural  Hiitory  Prtmncei.  Hr.  Eirby  appears 
to  have  been  the  first  to  recognise  the  truth  that  phymcal 
conditions  were  not  the  primary  oauses  of  the  eoologioal  pro- 
vinces, which  he  "  regarded  as  fixed  by  the  will  of  the  Onator, 
rather  than  as  regnlated  by  isothermal  lines."*  Mr.  Svainton 
also  has  shown  that  the  "  circumstances  connected  with  tem- 
perature, food,  sitnation,  and  foes,  are  totally  inanffitnent  to 
account  for  the  phenomena  of  animal  geography,"  which  he 
attributes  1a  the  operation  of  nnknown  laws.t 

The  most  important  contribution  towards  a  knowledge  of 
these  "  unknown  laws  "  has  been  made  byProfeaaor  B.  Forbes, 
who  was  perhaps  the  first  naturalist  ever  in  a  position  to  avail 
himself  of  the  great  Htorehouse  of  &ot8  aoonmulated  by  geolo- 
gists, req)ecting  the  distribution  of  organic  life  in  "  the  fbrmet 
world."  This  subject  will  be  referred  to  again  in  oonneotion 
with  the  subject  of  Fossil  Shells ;  meanwhile  it  may  be  stated 
that,  according  to  this  evidence,  the  Faunae  of  the  Provinoea 
aro  of  various  ages,  and  that  their  origin  is  connected  with 
former  (often  very  remote]  geological  changes,  and  a  diffivent 
distribution  of  land  and  water  over  the  sar&ae  of  the  globe. 


UASINE  PBOVniCBS. 

Amongst  the  genera  of  marine  shells  there  are  some  which 
have  been  considered  partioularly  indicative  of  climate.    From 
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Boccinma.  Velutiim.  *CreneUa. 

*Chry8odomu8.  Lacuna.  *Yoldia. 

"TropboiL.  *Maigarita.  ^Astarte. 

Admete.  Cyprina. 

•IMchotropifl.  *BhynchanelIa.  Glyoimeria. 

The  following  have  been  thought  pectiHar  to  the  wanner  re- 
gions of  the  sea : 

Kantilufl.  Conns.  Colnmbella.  Fema. 

Bostellaria.  Harpa.  Cypnea.  Yulsella. 

Triton.  Oliva.  Kerita.  Tridacna. 

CanceUaria.  Volnta.  Spondylua.  Craasatella. 

Terebra.  Marginella.  Flicatula.  Sangninolar'a. 

But  it  must  not  be  inferred  that  these  genera  were  always 
characteristic  of  extreme  climates.  On  the  contrary,  the  whole 
of  them  have  existed  in  the  British  seas  at  no  very  remote  geo- 
logical period.  Rkynchonella  and  Aatarie  were  formerly  *  *  tropi- 
cal shells ;"  and  since  the  period  of  the  English  chalk-formation 
there  have  been  living  Nautili  in  the  North  Sea,  and  Cones  and 
Olives  in  the  **  London  basin."  It  is  not  true  that  the  same 
species  haye  been  at  one  time  tropical,  at  another  temperate,  but 
^e  genera  have  in  many  instances  enjoyed  a  much  wider  range 
than  they  exhibit  now.  Some  of  ^e  '*  tropical"  forms  are 
more  abundant  and  extend  feirther  in  the  Southern  hemisphere ; 
several  large  Volutes  range  to  the  extremity  of  South  America, 
and  the  largest  of  all  inhabits  New  Zealand. 

The  tropical  and  sub-tropical  provinces  might  be  naturally 
grouped  in  three  principal  divisions,  viz.,  the  Atlantic,  the 
Indo-Pacific,  and  the  West-American,— divisions  which  are 
bounded  by  meridians  of  longitude,  not  by  parallels  of  latitude. 
The  Arctic  province  is  comparatively  small  and  exceptional ; 
and  the  three  most  southern  Faunas  of  America,  Africa,  and 
Australia  differ  extremely,  but  not  on  account  of  climate. 

If  only  a  small  extent  of  sea-coast  is  examined,  the  character 
of  its  mollusca  will  be  found  to  depend  very  much  upon  the 
nature  of  the  shore,  the  tides,  depth,  and  local  circumstances, 
which  will  be  referred  to  again  in. another  page.  But  these 
peculiarities  will  disappear  when  the  survey  is  extended  to  a 
region  sufficiently  large  to  include  every  ordinary  variety  of 
condition. 

It  has  been  stated  that  each  Fauna  consists  of  a  numbjr  ol 
peculiar  species,  properly,  more  than  half;*  and  of  a  smaller 
number  which  are  common  to  some*other  provinces.  By  ascer- 
taining the  direction  of  the  tides  and  currents,  and  the  circum- 
stances under  which  the  species  occur,  it  may  be  possible  to 
determine  to  which  province  these  moiQ  m<i<d\^  ^c^SbOiSn^T&sS^^c^^sRi^ 
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originally  belonged.  And  when  spedea  ooonr  bofli  leoent  tai 
fosail  it  ia  easy  to  perceive  the  direction  in  vMch  llieir  migm< 
tions  have  taken  place. 

The  Fauna  of  the  Moditorranean  has  been  critioallj  examined 
hj  Prof.  Forbes  and  H.  Fhilippj,  with  this  result, — that  a  Uige 
proportion  of  its  population  has  migrated  into  it  from  tie  Al 
lantic,  and  a  smaller  number  irom  the  Bed  Sea,  and  that  tha 
Bappoaed  peculiar  speciea  are  diminishing  so  rapidly  with  everj 
new  research  in  the  Atlantic,  that  it  can  no  longer  lank  as  a 
proviiico  distinct  from  the  Iiusitanian. 

When  the  Faunas  of  the  other  regions  have  been  tested  in 
the  samo  manner,  and  disentangled,  tho  resolt  will  probably  be 
the  establishment  of  a  much  great«r  number  of  provinoea  than 
we  haTo  ventured  at  present  to  indicate  on  the  map. 

It  may  be  desirable  to  notice  here  the  extraordinary  range 
attiibuted  to  some  of  the  marine  species.  These  statements 
must  be  received  with  great  hesitation;  for  when  sufficiently 
inveatigated,  it  has  usually  proved  that  some  of  the  localities 
were  false,  or  that  more  than  one  species  was  included.  The 
following  are  given  by  Br.  Krauss  ia  his  excellent  monograph 
of  tho  South  Afirican  Mollusca : — 

Bantlla  granifera :  Bed  Sea,  Natal,  India,  Chisa,  Philippines, 
New  Zealand. 

Triton  oleariut :  Brazil,  Mediterranean,  Natal,  Pacific. 

Purpura  lapilliu ;  Greenland,  (Senegal,  Cape). 

Vhitts  verrucosa :  (W.  Indies),  Brit.  Senegal,  Canaries, 
Mediterranean,  Bed  Sea,  Cape  (Australia). 

Octopus  vulgarie :  Antilles,  Brazil,  Europe,  Natal,  Mauritius, 

Argonauta  argo :  (Antilles),  Medit.,  Bed  Sea,  Cape. 

Lucina  divaricata  is  said  to  be  "  found  on  the  shores  of  Europe, 
India,  Africa,  America,  and  Australia."  (Qray.)  In  this  case 
several  species  ore  confoimded.  The  rook-boring  Sa^cava  has 
been  carried  to  all  ports  of  the  world  tn  ballatt,  and  it  remains 
yet  to  be  ascertained  whether  the  tame  epeciei  occurs  in  a  Livinif 
state  beyond  the  Arctic  Seas  and  North  Atlantic. 

Lastly,  tho  money  cowry  is  always  catalogued  as  a  shell  of  the 
MeditorraneBo  and  Cape,  although  its  home  is  in  the  Pacific, 
and  it  haa  ao  other  orijipn  ia  tho  Atlantic  Ihaa  the  occasional 
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I.  AEono  Peototcb. 

The  Noriih  Polar  Seas  contain  but  one  assemblage  of  Molluscay 
"Whose  Southern  limit  is  formed  by  the  Aleutian  Islands  in  the 
Pacific,  but  in  the  North  Atlantic  is  determined  chiefly  by  the 
boundary  of  floating  ice,  descending  as  low  as  Newfoundland 
on  the  West,  and  thence  rising  rapidly  to  Iceland  and  the  North 
Cape.  A  yery  complete  general  account  of  the  Arctic  MoUusca 
is  giyen  by  Dr.  Middendorff  ;*  those  of  Greenland  have  been 
catalogued  and  described  by  Otho  Fabricius  and  MoUer  ;t  and 
more  recently  by  Morch  ;%  158  species  are  enumerated  by 
Middendorff,  and  202  by  M5rch.  Scattered  notices  occur  in 
the  Annals  of  Natural  History,  §  and  the  Supplements  to  the 
Narratives  of  the  Arctic  Voyagers, — ^Phipps,  Scoresby,  Franklin, 
Back,  Boss,  Parry,  and  Bichardson.  The  existence  of  the  same 
marine  animals  in  the  Kamtchatka  Sea  and  Baffin's  Bay  was 
long  since  held  to  prove  at  least  a  former  North- West  passage ; 
but  the  occurrence  of  recent  sea-shells  in  banks  far  inland 
rendered  it  probable  that  even  recent  elevation  of  the  land  in 
Arctic  America  might  have  much  reduced  the  passage.  During 
the  **  Glacial  period,"  this  Arctic  Sea,  with  the  same  fauna,  ex- 
tended over  Britain ;  over  Northern  Europe,  as  far  as  the  Alps 
and  Carpathians ;  and  over  Siberia,  and  a  considerable  part  of 
North  America.  The  shells  now  living  in  the  Arctic  Seas,  are 
found  fossil  in  the  deposits  of  **  Northern  Drift,"  over  all  these 
countries ;  and  a  few  of  the  species  yet  linger  within  the  bounds 
of  the  two  next  provinces,  especially  in  tracts  of  unusual  depth. 
The  Arctic  shells  have  mostly  a  thick  greenish  epidermis  (p.  33) ; 
they  occur  in  very  great  abundance,  and  are  remarkably  subject 
to  variation  of  form,  a  circumstance  attributed  by  Professor  £. 
Forbes  to  the  influence  of  the  mixture  of  fresh  water  produced 
by  the  melting  of  great  bodies  of  snow  and  ice. 

ABCnO  SHELL-FISH. 

B.  BuBsian  Lapland.  F.  Finmark.  L  Iceland.  G.  Greenland.  D.  DtLvia  Straits  (west 
coast).  B.  Behxing's  Straits.  O.  Ochotsk.  *  British  species  (liying).  •*  British 
species  (fossil). 

Octopus  grannlatns.   G. 
Cirroteuthis  MiiUerL    G. 
Boesia  palpebrosa.  G.  P.  Begent  Inlet. 


Onychoteuthis  B<srgii.  F.  B. 
M  Fabricii.   G. 


ft  amqBna.   G. 

•Omxnastrephes  todams.   F.   Kewf. 


Limacina  arcticn.  G*  O. 


*  Malaco-nmlogiaBossica ;  Mem.  del*  Acad.  Imp.  des  Sc.  Fetersb.  T.  6,  pt  2, 1849. 
t  Index  Molluscormn  Groonlandise.    Hafn.  1842. 

t  Fortegnelse  over  Gronlands  Bldddyr  in  H.  Bink:  Gronlaiid  geog^aQhiflk  o^  %tasij^ 
tisk  beskrevet,  ii.  Bind.  1867. 
^  Hancock,  An.  Nat  Hiat.  vd  18,  p.  823,  pi.  6. 
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Bplriim  iienDBJWt  J. 

»TlldirtloitoVnrMlta.  F.  G.  B.  ftiJO 

,.       Mm.  O. 

K.«.i,lM<*. 

•  CliobaiisBU].  N.Zcmla.   O. 

(onig..   B. 

iDlgKl..    B. 

■HwiDCTUHU.    F. 

bicwiuu.   B. 

•Booriniimimdaum,™.  Km.   0. 

•Httlc*  iMllealdN.  R.  a.   B. 

"     ..     cluH.  F.  M.  Z«nU.    a.  M«l- 

Eegmtlum. 

*111.  Id.   P.  E=ge«  Inlet  B. 

.,     pilUdi.    B.  0. 

„     llAtu.  H.  Zaml«.  B.  New). 

epiu. 

„        glwMB.  K«-*.ac.pBJ7. 

■Vcluliim  iBtigaliL   B    B. 

SBKinmn  «iiBnlo.um.  M.  ZemlE.  Icjr 

•       „       HexUui.   r. 

C.  fiplli. 

"      ..      xmUi.   R.   0. 

Wnmi,  ».  Zemin.  O. 

,.      Uaigea.   O. 

LmneUiuiii  prodila.  F. 

undulMnm.   O. 

■cilBTiloraio.   O. 

••      „      bonalU  (fiMiMohU).    0. 

Z        tKi»tle(Leub).  Bsgin'iB. 

AnnmnCBndidii.   a. 

.cricUim.   D,  P.Kofugc. 

ChtmoiUuiiliTulii.   a. 

.       ,.         HullWllU  (Mimidi.,  UM., 

•■MMallslBdtefc   G. 

Q.  F. 

••TarrilfUapolarii.   a. 

•       ,.         SEdei.   B,  B. 

•UtioiiniebidMia.    B. 

•Fuans  inliciDui.   K.  Zemlt    B. 

•       ..       ttnobTMB.   N.ZemU    D. 

"     „    Mrinald..   G. 

•     .,    tontririn..  B.  O. 

•      „       palUUBOntin).    a. 

,.    fleformiii.  E.Spln. 

„       limua.    F, 

■■     „     dwpec-lia.   0.  Spilt 

•Lkum  Tinea.    B.    Jewf,    O. 

„    her*.   C.Peny, 

„      iMbiOH.    F,    P.BBfneo. 

„     iBUttccu.    a. 

*      .,      crualor.    B. 

••     „    Eimlni.    D.M(M. 

„      fliuiiilli.    O. 

„    peUucMiu.  D. 

•      „      palliduli.    Q. 

„     Kroyert.   G.  Si^W. 

•     „       pmeoi™.    F.    Hewt. 

„     frieirto.  F. 

„       Hiidtilii.    F. 

HydrobiB  Mftsne*.    B.    Q. 

•    „    lilmdlcns.    F. 

Bi»cH  acrobkulHtB.    Q. 

•     .,    gnciU..  F.  B.  Q.  U. 

„     Hloliuliu.    O. 

.,     iB-Bim..    O. 

■•       ,.      BcMaijIomilg.  Spitz.  Utt^.  B. 

•■MargnriH  cinmB.    F.    C.8. 

••       „     mUcu;.tu..   E.   I.   Q. 

■       „        nndoJiUiL    B.    O. 

■       „      BuTioBwi.,   p. 

•       „        Bisbutniin.    F. 

„     bBTpnlsrio..   F.   U.S, 

.       „        helicinB.Q,  While  6e»  Spit 

^^^^B 
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Leprt&cneA.     O.    V.  Spite.  O.Xd«ii. 
?V^dium  TubeUnm.    T.  O.  D. 

HMoa  ruber.    V.   O.  Spite. 
*    n     altoos.  17.   O. 
Dentaliimi  entale.    Spite. 


„    sabangalMta.  Q-. 
•Cylidma  alba.  G.  9.  Spite. 

„       turrita.   0. 
vpldUne  Acabra.  Korwaj.  O. 
„       punctata  (HdD.)  O. 
Doris  Uturata.  0. 
„    acutiusciila.  G. 
n     obvelata.  O. 
*DeiidToiiati]8  arboreflceni.  F. 
JBoliB  bodooensia.  G. 
Tei;gipe8  mpimn.  G. 
EuplocamuB  HolbSUii.  G. 


G. 


•Terebratnlinacapiit-fleipenUs.  Spite.  F. 

Mass.  Medit. 
•Waldheimia  cranium.  F. 
M        septigera.  F. 
Tterebratella  Spiteboigensis.  Sp. 
„        Labradorenais.  Labr. 
••BhynchoneUapsittacea.  B.  Baffln'sBay, 
le**  N.  Melvine,  L  B. 
•Crania  anomala.  Spite. 

•  Anomia  aqoamula.  B. 

•  „     aculeate.  B. 

•*Pecten  Islandicus.  F.  N.  Zemla.  Spite. 
G.  B.  St  Lawrence. 
„     vitreos.  F.  Arctic  Ameripa. 
„      Groenlandicufl.  B.  Spite.  D. 
Limatula  BUlcata.  G.  F. 
•Mytilus  edulis.  B.  G.  B. 
*ModioLamodioltia.  B.  B. 
*CreneIla  discora  (laevigate).  G.   D.  K. 
Zemla. 
decnseate.  B.  G. 
nigra.  N.  Zemla.  B.  G.  D. 
faba.   G. 
vitroa.  G. 
Area  glacialis.  P.  Begent  Inlet. 
Kucula  corticata.  G. 

„     inllata.  G.  D. 
Leda  baccata.  G. 
„     macilenta.  G. 
••    „     roatrata  (pemula).  F.  Spite.  Arctic 
America. 


»» 


t» 


»» 


»♦ 


••Ledamiirato(FUir.)  F.  Spits.  G.  D. 
**   M     looida.  F.  (=  aavicnlariaf  Spite.) 

•  M    PTgBUM-  G.  F.  Siberia. 
••TokUa  tiotica  Gr.  (mjalia).  G.  UjS. 

Spitebergen. 
•*    M      lanceolate  (arotica  B.  ft  8.)  Icy 
Cape. 

H      Umatote.  F.  U.S.  Kamt. 
M       byperborea.  Spitz. 
••    M       thraciafocmia  (angnlaria).     G. 
Maae. 
M       tnmeeta,  Br.  (Portlandica,  Hit) 
P.  Befog*.  Axotio  America. 
••Aataxto  borealia  (arotica).  F.  Iceland.  G. 
**     „     aemianlcato  (oomgate).    Kara 
Sea.    K.  2tenla.    Spite.    P. 
Begent  Inlet  C.  Pairy.  Icy 
Cape. 

•  n     eUiptica.  F.  G.  Spitz. 

*  „     anlcata.  B.  K.  Zemla.  O. 
••     „     crebricoate.    F.  Spitz.  Newf. 

„     crenata.  P.  Regent  Inlet 
M     WartuunL    DariaStr. 
H     globoaa.  G. 

*  „     compreaaa.  K.  Zemla.  G. 

„     Bankaii.  Spite.  BafBn'a  Bay. 
•Cardimn  edule  Tar.  madcom.  B. 

„       lalandicmn.  K.  Zemla.  G. 
**     „       Groenlandicmn.    Kara.    Spitz. 
C.  Parry.  St  Lawrence.     ' 
„      elegantnlnm.    G. 
*Cryi^on  llexQoena.  G.  F. 
*Turtonia  minnta.   G.  F. 
*Cyprina  lalandica.  B.  Labrador. 
••Cardite  borealia.  Maaa.  O. 
**Tellinf&  calcarea.    F.  G.  B. 
••      „      Groenlandica.  (=  Balthica,  L.) 

N.  Zemla.  Spite.  F.  G.  B. 
••      „      edentula.  B. 
•Mya  tnmcata.  B.  Spite.  G.  C.  Parry.  B. 
••   „   Uddevallen«ifl.    St.  Lawrence.    D. 
P.  Begent  Inlet.  Melville  I. 

*  „   arenaria.  N.  Zemla.  G.  0. 
**Saxicava  rugosa  (aictica).    N.  Zemla. 

Spitz.  G.  C.  Parry.  B. 

•  „       (Panopaea)  Konregica.    White 

Sea.  O. 
Machaera  costata.  Labrador.  0. 
Glycimerifl  siliqua.  C.  Parry.  Newf. 
•Lyonsia  Norvegica.  F.  0 

„       arcnosa.  G.  B.  P.  Befuge. 
••Thraciamyopeis.    G. 
Pandora  glacialis.  Spitz.  Baif.  (Leach). 


umrii  or  CHB  mixtmcL 


nrUbMmiilian^.  T.  Q.  S.  Pril 

„     6ia«-i  a. 

SeeentlDlcL 

•Clio  tureilli.  N.Zamia.   a. 

unlu.   O. 

Inlgd..   B. 

•Nuu  incTUMU.  F. 

Nnriuu.  B. 

■BoodnmniiKtu™,™.  Km.   0. 

•MulealMU«ild«.  K,  O.    B. 

.,        UrJni*>">™.    B.  PtiO" 

■     „     cUm  ».  ».  Zem]..    G,  M* 

Begem  Inlel. 

Wilt  Id.   P.  BeftentlileuB. 

„     ptlUda.   B,  0. 

„    Hnn.  M.  Zemla.  B.  Newt. 

Spill. 

gliiclale.  Kart,  0.  C.  Pmtj. 

.,     nuu.   a. 

•Veluliiia  larlgata.  R    &. 

flnecinum  uigulHiiiiL  M.  Zemli  Icy 

C.  KpUt 

..      Ualg™.   O. 

rafluJunm.   O. 

■      „      l-««lu.  (aotaiohU).    a. 

bowBiotLench).  BiBn'iB. 

„         hUfbiibd.   S.  P.Bcfugc. 

Chemnllzia  ilMiU.   O. 

«       ,.         HollbollU  (Mangoli*.  Mijl.) 

•MtMltaUctM.   a. 

.Tdrrilell.t«hiri,.    O. 

■       ..         DaiBi.  'k.  B. 

•LinoriakobtDuu.    B. 

•Fiuui  uniiquui.   K.  ZeiDk.   B. 

•      „       tcucbroit.   If.  ZemiL   Hi 

,.       Orcenlendira.    O.   F. 

■     „    comniriui.  B.O. 

•      „       p»UI»t.(.retioi).    a. 

„       limiM.    S, 

"    „    dea^ctiis,   a.  Spllb 

•LuDWiincla.    R.    Newf.    O. 

,.    he™.   C.Perrj. 

„      iDblou.    F.    P.  Setngo. 

••     „    Habini,    D.Mbm. 

„         RlUltUl.     O. 

„     peUucidu..    D. 

•      „      paUiduU.    a. 

„     Kiojeri.   a.  Spiti. 

•      „      pulBoha.    P.    Hawf. 

„    decemroeriHii.   B.   Neitf. 

„       Iriglrta.    F. 

„       KbrtoU.    F. 

HytljolaiicKUMi.    a    O. 

•     .,    grariUe.  P.  H.  6.  B. 

„     globiiim.    a. 

••TrDphon  rUIhrUiui,  B.  B.  E. 

•Skenes  plajioibie.    O,    T. 

"       „      Oiinneri.   F.   G, 

"M«rgmil.cinerfB.    F.    U.S. 

■       „      EnniciuiMl..   F- 

■       „        nlgUHtaini.    P. 

•       „        haliciiiB.  O.  While  ScE.  Sf 

^^^^1 
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.nigra. 

diBcan,  L. 

decuaaaU  (j^Umdnla,  ToL) 
iBLandicTM. 

edulis  (borealis,  Lam.  f ) 
%  ephippiom. 

acoleata. 

Bquanuilaf 


•ataUna  ci^t-fleipentifl. 
ihonelia  pBitteoea. 

onotiis  aiboreaoeitf. 
sraLeasoniiP 
jsphyn  hyalins  (debilia  f) 
na  alba  (trjticea,  C.) 

obtosa  (pertenuia). 
le  qoadrata  (fonnosa,  St.) 

1  cinerens. 

marmoreiis. 

ruber. 

Invifl. 

asellus. 

albas. 
klimn(entale,  L.P) 
a  c»Ga  (Candida,  C.) 
Ba  teatndinalis  (amoena,  S.) 
urella  Noachina. 

rbis  divisiu  ( = Skeneaaeipoloides). 
izita  cinerea. 
,       coBtolataf  (Skenea). 
,       helicina. 


♦Maigarita  undolata. 

•  „      alabastnmi(aooeidsBtaUsf) 
Idttoiiiia  groenlandiea. 

•  „     t«nebroia  (Teitila). 
„     palliaUf 

•Lactma  Tincta  (ditarioata). 

•  „      pntaolttB  (MoDti^). 
•Skenea  plaaocbia. 
•Velntina  lavigata. 

„      Booata. 
•Lamellatia  penptona. 
•NatioaheUcoidea. 

,,     clansa. 

•  „    paailla. 
•Scalaria  groanlandica. 

(laathina  commmiis). 

Odoatomia  prodocta. 

CanceUaria  (admete)  Tiridnla. 
•Trichotropis  borealis. 
•Fatal  aatiquus  (tomatoi). 

•  w     ialand.cii0. 

•  ,»    propinqaqa. 
„     Prosacena. 

•Tkopliaii  muricatOB. 
a     „     dathratua. 

^     scalarifocmia. 

„     harpularius. 
•Poipara  l^tillos. 
•Boocinmn  undntnm. 

•  „         (Ckminella)  Dalei. 
•Bela  tarricula. 

•  „    TreTeiyana. 

•  ..   rafaCVahlii)? 


n 


fvmadrephea  mgittaius  is  also  common  to  both  sides  of  the 
.  Atlantic.    The  genera, 


Macharay 
Solemya^ 


Glt/cimeris, 

Mesodesma  (<2eattrafum). 


Carditay  and 
Crepidula^ 


)culiar  to  the  American  side  of  the  Boreal  Province, 
oral  other  species  now  living  on  the  coast  of  the  U.  States 
fossil  in  England :  c.  g.  Trophon  dnereuSy  Say.,  is  believed 
the  Fti8ti8  Forheaif  Strickland,  of  the  Isle  of  Man ;  others 
arked  in  the  Arctic  list. 


III.    Celtic  Peovinoe. 

>  Celtic  province,  as  described  by  Prof.  E.  Forbes,  includes 
ritish  island  coasts,  Denmark,  Southern  Sweden,  and  the 
!.♦    The  fauna  of  this  region  (which  includes  the  principal 

)  great  work  of  Messrs.  Forbes  and  Hanley  is  the  standard  text  book  oa 
Testacea,    A  new  work  on  British  Mollusca  is  qow  being  prepared  by  Mr.  J. 


HUrVAL  or  THX  KOLLrsci. 


heiring-flaheries)  u  essentially  AUantio ;  many  vi  the  speoii 
are  of  andent  origin,  and  occnr  foBail  in  the  Pliocene. 
The  Btitiah  mollnsca  deacribed  by  forbea  and  Hanley  aanoiui 

to  682,  Tiz, : — 


Of  this  number  two- thirds  ottiia  Nudibranchia,  fiS  nuxine  niii' 
valTeB.  and  7  biTalTe  ehell-fiab,  are,  at  present,  only  known  in 
British  seas;  but  as  most  of  these  are  minute  or  "criticsl'' 
apecifls,  it  is  considered  they  will  yet  be  met  with  elaewheiA 
In  1857,  Mr.  M'Andrew  was  BcqaBint«d  with  626  marine  mol- 
luscs, as  indicated  by  the  figures  in  brackets  in  ttie  stimnuij 
just  given, 

A  few  of  the  species  belong  to  the  LnsitaniAn  pioTinoe,  wkoM 
northern  limite  include  the  Channel  Islands,  i^-nii  juvt  inunuB 
upon  OUT  coast. 

PhariwiTliB  pdHu.  Hnrax  Mnmim.  Cytlinu  ddtoa. 

HiUotk  tobfiTciilU*.  ATleaU  TinntiDa.  PstrlcoU  HUK^lHga, 

TmncatallB  MODiigd.  Oalaomiiu  ToHoiil.  Tanenqiii  Ins. 

Oncidlum  celdcom,  Paidon  rhD>Cl  Oudlnm  mdoam,  L.  (tsb^ 

BnUsbydslii.  BtfOIi  caUnu.  CBlMUB). 

Voln  fUsli.  HWtni  bthuw. 

Of  the  Gasteropoda  04  are  common  to  the  seas  both  nostli  tai 
south  of  Britain ;  5^  range  farther  sonth,  bat  are  not  found 
northward  of  these  islands ;  and  31  which  find  here  jheir  aoatli' 
cm  Umit  occur  not  only  in  Northern  Enrope,  bnt  most  of  than 
in  Boreal  America.  Nearly  half  of  the  bivalves  rwge  both 
north  and  south  of  Britain;  40  extend  southward  only,  and 
about  as  many  more  sn  found  in  Scandinavia,  27  of  them  bein; 
common  to  N.  Americo.     {Forbtt.) 

In  Hie  lists  of  Arctic  and  Boreal  shells  the  British  apeoiM  an 
dietingaiBhod  by  an  asterisk. 

According  to  Mr.  }f 'Andrew's  eeHaaie  in  18S0,  400  Prifji'* 
shell-bearing  mollnsca  were  then  known,  of  which 


Konh  al  Spain. 
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TKe  following  are  at  present  peculiar  to  Britain : — 

ABBimines,     sp.  Odoftomla,  19  ip.  f  Montacnta  femgiiiOM. 

Jeft-eysia,     q^  Bnooiniiin  fasifortta. 

Otina  ods.  Fuaiia  Bendcientia. 
BiascM,     sp.  n    TurtooL 

BtyHler  tortoni.  Katica  Kingii. 

The  most  common  edible  species  are : — 


Aiglope  dateDala. 
Pecten  nlrena. 
SyndoamTa  teniiia. 
llmcia  TiUoainacttla. 


Oatreaedulia. 
Pecteu  xnaxiiniis. 
,)     opercularia. 


HytUu  edulia. 
Oarditun  edole. 
Buodnum  undatnm* 


Fnsaa  antiqoiia. 
Littotina  littoraa. 


Amongst  the  species  characteristic  of  the  Celtic  proYince-~or 
most  abundant  in  it— fire  the  following : — 


Tngtum  xunricatua. 
Kaaaa  reticulata. 
Katica  MontagnL 

^     monilifera* 

„     nitida. 
Vdntixia  Iwdgata. 
TorriteUa  cammanis. 
ApcMrrhaiB  pes-pdecanl. 
BiBsos  dngOlua. 
Scalfuria  Trerelyana. 


Littorina  UttoraUs. 
Trochos  Montagni. 

„      millegraniiB. 

M      tumidiiB. 
Patella  vnlgata. 

„     pellucida. 
Acmaa  Tlrginea. 
Ohit(m  cinereus. 
Scaphander  lignaritu. 
Tellina  craasa. 


VeniiB  atriatnla. 

„     caaina. 
Donax  anatiniia. 
Solen  ensia. 
Pholaa  Candida. 
Mactra  elliptica. 

„     adida 
Periploma  pratennla. 
Thracia  diatona. 
Syndosmya  priamatica. 


The  wide  expanse  of  the  Baltic  affords  no  shell-£sh  unknown 
to  the  coasts  of  Britain  and  Sweden.  The  water  is  brackish, 
becoming  less  salt  northward,  till  only  estuary  shells  are  met 
witjii  and  the  Littorinse  and  Limnseans  are  found  Hying  to- 
gether, as  in  many  of  our  own  mars^ies.  This  scanty  list  is 
taken  from  the  Memoirs  of  Dr.  Middendorff  and  M.  BoU. 


Bocdnmn  nndatmn. 
PQrpiiraliq;>illu8. 
Kaaaa  reticulata, 
littorina  littorea. 
Patella  (tarentina). 
Bydrobia  mmicata. 


Keritinafluviatilia. 
Limnawt  auricularia. 

„      ovata. 
Mytilna  edulis. 
Donax  (trunculus). 
Cardium  edtile  var. 


Tellina  Balthica. 

„      tenuia. 
Scrobicularia  piperata. 
Mya  arenaria. 
„    truncata. 


Meyer  and  Mobius  collected  the  following  species  at  Kiel : — 


Chiton  cinerena. 
Acmiea  testudinalia. 
Bisaoa  labioea. 

inconspicua. 

nlvB. 

yentroea. 


»♦ 


t> 


Biaaoaparra. 
Littorina  littorea. 

„       littoralis. 

„       tenebrosa. 
I«acuna  vincta. 
pallidula. 


Cerithium  reticulatum. 
Nassa  reticulata. 
Buccinum  undatum. 
Fusus  antiquus. 


M 


lY.     LiTSITANIAN  PE0VINC!E. 

The  shores  of  the  Bay  of  Biscay,  Portugal,  the  Mediterranean, 
and  N.  W.  Africa,  as  far  as  Cape  Juby,  form  one  important 
province,  extending  westward  in  the  Atlantic  as  far  as  the  Gulf-' 
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weed  bank,  so  as  to  include  Madeira,  the  Acores,  and  Oanaxy 
Islands.* 

In  the  Atlantic  portion  of  the  province  occur  the  following 
genera,  not  met  with  in  the  Celtic  and  Boreal  seas,  although 
two  of  them,  Mitra  and  Mesaiia,  occur  on  the  coast  of  Qreen- 
land: — 


Argonante. 

Cancellaria. 

Anricnla. 

•.— 

■■  ■ 

Philonexis. 

Sigaretns. 

Pedipea. 

Spondylia. 

■■— ^ 

Chiroteuthia. 

Orepidula. 

Kngioula. 

Aiieaia. 

/ 

Mesalia. 

Umbreila. 

Solttuya* 

"^  -^^ 

Couus. 

Veimetna. 

Glaociis. 

OhaauL 

Fleurotoma. 

Fo68arufl. 

Onmatalla. 

' 

Maifrinella. 

Planaxis. 

Oarinaria. 

Lithodomna. 

CymlMU 

Litiopa. 

Firola. 

UngnliiM. 

< 

Mitra. 

Tnmcatella. 

AtlantA. 

Oaleomnuu 
Cardita. 

.•  — 

Terebra. 

Solarium. 

Ozygynis. 

_ 

Colnmbella. 

Bifrontia. 

Cytheraa. 

' 

Pisania. 

Turbo. 

Oleodora. 

PetrlcolA. 

\  - 

Dolium. 

Monodonta» 

Cuvieria. 

Venenipia. 

.-    .. 

CassiB. 

Haliotis. 

Creseia. 

lleaodeanUL 

, - 

Triton. 

Qadinia. 

EnriUa. 

^- 

Banella. 

Siphonaria. 

Megeriia. 

PanopML 

y^. 

Spain  and  Portugal, 

The  coast  of  Spain  and  Portugal  is  less  known  than,  any  otte 
part  of  the  province,  but  the  facilities  for  exploration  are  in 
some  respects  greater  than  in  the  Mediterranean,  on  account  of 
the  tides.  Shell-fish  are  more  in  demand  as  an  article  of  fbod 
here  than  with  us,  and  the  Lisbon  market  afforded  to  Mr. 
M*Andrew  the  first  indication  that  the  genus  Cymba  ranged  w 
feir  north. 

On  the  coasts  of  the  Asturias  and  GkiUicia,  especially  in  "^^go 
Bay,  Mr.  M* Andrew  obtained,  by  dredging,  212  species,  of  a 

*  In  the  nortliem  part  of  the  Lusitanian  prorince  are  the  Pilchard  flahfrriM ;  fai  At 
Mediterranean,  the  Tunny,  Coral,  and  Sponge  fbheriea. 

The  Gulf- weed  banks  (represented  in  the  map)  extend  from  19*  to  47*  in  &• 
middle  of  the  North  Atlantic,  covering  a  space  almost  seven  timea  greater  flna  Ihl 
area  of  France.  Columbus,  who  fint  met  with  the  sargasso  about  one  hmidred 
west  of  the  Azores,  was  apprehensive  that  his  ships  would  run  upon  a  ahoaL  (i 
boldt.)  The  banks  are  supposed  by  Professor  E.  Forbes  to  indicate  aa  anolent 
line  of  th<»  Lusitanian  land-province,  on  which  the  weed  originated.  Dr.  Hanej  i 
that  species  of  Sargassttm  abound  along  the  shores  of  tropical  countiiea,  bat 


\- 


^  - 


LU8IXAMIAK  PBOTDTGlt.  65 

lat  northern  dbaiaoter,  50  per  cent,  of  them  being  oom- 
^orway,  and  86  per  cent,  common  to  the  sonth  of  Spain, 
lie  southern  coast  of  the  Peninsula  353  spedes  were 
m1,  of  which  only  28  per  cent,  are  common  to  Norway  and 
cent,  to  Britain. 

identical  species  are  chiefly  amongst  the  shells  dredged 
considerable  depth  (35—50  fathoms) ;  the  littoral  species 
much  more  distinct  aspect. 

ahells  of  the  coast,  of  Mogador  are  generally  identical 
lose  of  the  Mediterranean  and  Southern  Peninsula. 
%ry  Islands,  The  shells  of  the  Canaries  collected  by  MM. 
and  Berthelot,*  and  described  by  M.  D'Orbigny,  amount 
to  which  Mr.  M* Andrew  has  added  above  170.  Of  the 
Bcies  17  per  cent,  are  common  to  Norway,  82  per  cent,  to 
1,  and  63  per  cent,  to  the  coasts  of  Spain  and  the  Medi- 
)an.  Two  only  are  W.  Indian  shells,  NeriHna  viridis  and 
^la  criharia.  Of  the  African  shells  found  here,  and  not 
th  in  more  northern  localities,  the  most  remarkable  ate  3— 

La  divaricata.  Banella  Ivrigata.  Cymba  probofddalii. 

oostatom.  CassiB  flammea.  Ooniw  betolinaa. 

dansoni.  „  •  testiculus.                  „    Promethena. 

anodulosnm.  Cyniba  Neptuni.                   „    Oninaieus. 

jcatiliB.  n       poxdna.                    „    papilionaceaa. 

eira,    Mr.  M'Andrew  obtained  156  species  at  Madeira,  of 
44  per  cent,  are  British,  70  per  cent,  common  to  the* 
rranean,  and  83  to  the  Canaries.    Amongst  the  latter 
)  two  W.  Indian  shells  before  mentioned,  and  the  foUow- 
rican  shells : — 


Mitrafnsca. 

Patella  crenata. 

striata. 

„     zebrina. 

„     guttata. 

• 

Marginella  guancha. 

„     LoweL 

K)chlea. 

Cancellaria. 

n      Candei.     v 

ircellana. 

Monodonta  SerthelotL 

Pecten  corallinoides. 

ea.  Amongst  the  littoral  shells  which  range  to  the 
,  are  Pedipes,  Littorina  striata,  Mitra  fosca,  and  Ervilia 
3a;  the  other  species  obtained  there  are  Lusitanian. 
\drew,) 

Mediterranean  fauna  is  known  by  the  researches  of  Poli, 
Ohiaje,  Philippi,  Verany,  Milne-Edwards,  Professor  E. 
I,  and  Deshayes.  In  its  western  part  it  is  identical  with 
f  the  adjacent  Atlantic  coasts ;  the  number  of  species 
shes  eastward,  although  reinforced  by  a  considerable 

.  Katnrelle  des  lies  Canaries ;  the  list  of  shells  is  reprinted,  with  the  additions 
Mr.  M'Andrew,  as  one  of  the  Catalogues  of  the  British  Museum. 
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nninber  of  new  fumu  u  yet  only  known  in  Uie  Ueditom 
[Lad  a  few  occeBsiona  (about  30]  of  a  difibrait  duncter  fr 
Bed  Sea.  The  total  namber  of  Bhell-bearing  apecieB  i 
mated  at  600,  tie.  : — 

Ceptulopodi  I       Nncleolnvuidili ...    t       LamdUtiiuchlati 


Binlna  . IH       PleropodB 13       DuUtdiiqiIs „ 

£nchlopocU tO       NudibnidcliB U       Ce]rhali>podi 

,  Of  the  622  -which  axe  provided  with  ehella,  162  have  n( 

'  fbund  foHeil,  and  are  preaumed  to  be  of  poat-tertiaiy  ori 

i,  tar  as  coDcems  their  preeeuco  in  the  Uediteiraneaa.    1 

maining  360  oocur  foeail  in  the  newer  terliaiy  etrata,  aloi 
Dearly  200  others  which  are  either  extinct  or  not  known 
on  those  ooaatB ;  a  few  of  them  are  living  in  the 
of  Senegal,  the  Bed  Sea,  and  the  West  Indies :- 


&».^;. 

Antiila. 

SBtau 

Vsnoetiia  Iuufiih. 

Dena:ium  elephmtiB 

Tctebrtduplicii 

Ua-xai, 

Trocbua  Urigwuji. 

Ptaea  rnndliu. 
Dil-lodrnto^oUta. 

Most  of  them. 

however,  are  of  northern  origin,  such  a 

SKQcuTimgom 

TdUinii  cnem. 

(P«iwpiM)  Kotieglni. 

CypridsWMia!™. 

PMBUimlgUi. 

M  j«  InincBlB. 

Leas  PTgmBa. 

KulimflltaSoUlB. 

limopria  pjgioM. 

BoortnamuniUtuDi. 

OitiuedoUi. 

Of  the  522  Sicilian  f«Htacea,  ahout  35  (inolnding  10  i 
species)  are  common  to  the  West  Indies — if  the  specie 
been  correctly  determined ;  28  are  stated,  with  more  probi 
Ut  bo  common  to  West  Africa,  inolnding  3furaB  Brandat 
other  common  species ;  74,  including  Murex  trunculus,  ar 
mon  to  the  Eed  Sea ;  Crania  ringais  cannot  be  dieting 
from  the  species  found  in  New  South  Wales  (^Davidson 
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supposed  to  be  now  peculiar  to  the  Mediterranean ;  the  small 
number  of  species  show  they  are  aberrant  or  expiring  forms. 
Oasndaria,  and  Thecidium  are  ancient,  widely-distributed 
genera,  and  the  Mediterranean  Thecidivm  occurs  fossil  in 
Brittany  and  the  Canaries. 

ThjBanotraim^,  2  ap.  Scnuxgiis,  1.  Manisia,  9. 

Verania,  1.  Fleorobranchmi,  1.  Thecidium,  1. 

Boflidioag,  L  Tethys,  1.  Seacckia,9. 

Baridinm,  U  Caasidaria,  6 

Icaraa,  1.  Pedicnlaria,  1. 

The  genera  FastsUHaria,  Stliquariay  Tylodina,  Nbtarchtis,  Verii' 
eordia  f  ClavageUa,  and  Crania,  occur  only  in  this  portion  of  the 
Lufiitanian  province. 

Amongst  the  peculiar  species  are : — 

Kaata  Bemistriata.  Aiigiope  cimeata.  Artemia  Inpiniia. 

Fnsiia  criapus.  ClaTigeUa  angolata.  Trig(»a  nitidola. 

T3^odiiia  Baftaesqpiii.  Spondyltu  Oussonii,  Lucinopsis  decutaata. 

Crania  rostrata.  Aatarte  bipartita. 

^gean  Sea.  Prof.  E.  Forbes  obtained  450  species  of  moUusca 
in  the  jSSgean,  belonging  to  the  following  orders : — 

Cephalopoda 4       Kndibrancha 15       Brachiopoda 8 

Pteiopoda  8       Opiathobrancha 28       Lamellibrancha   143 

Nucleobranchs  7       Froaobranchs 217       Tonicata  29 

Of  these  71  were. new  species,  but  several  have  since  been 
found  in  the  Atlantic,  and  even  in  Scotland.*  The  only  marine 
air-breather  met  with  was  Auricula  myosotis. 

Black  Sea,  In  the  northern  part  a  few  Aralo-Gaspian  shells 
are  found,  otherwise  the  Black  Sea  only  differs  from,  the  Medi- 
terranean in  the  paucity  of  its  species ;  Dr.  Middendorff  enume- 
rates 68  only.  The  water  is  less  salt,  and  there  is  no  tide,  but 
a  current  flows  constantly  through  the  Dardanelles  to  the 
Mediterranean,  f 

Lorenz{  found  178  molluscs  at  Quamero,  of  which  75  were 
bivalves,  and  88  univalves;  75  of  them  extended  their  range 
into  the  iBgean  Sea,  58  into  the  Boreal  province.  Eew  only 
appeared  to  be  peculiar  to  the  Adriatic. 

*  Trana.  Brit.  Aaaoo.  (for  1843),  1844,  p.  130. 

t  A  cmrent  from  the  Atlantic  aeta  in  perpetually  through  the  Straita  of  Gibraltar, 
and  tbero  is  aoarcelj  any  tide ;  it  only  amounts  to  one  foot  at  Naples  and  the  Enripns, 
two  feet  at  Messina,  and  five  at  Venice  and  the  Bay  of  Tonis. 

X  Fhysikalisohe  VerhKUnisse  und  Vertheiltmg  dor  OripudRiifai  Ica  ^coax&itsAaiiSbiiSBk 
Oolfe.  Wiea,  JM& 
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V.  Akilo-Oabfuit  Pbotivoi. 
'Sm  only  inland  Bait-seas  that  oontaiu  paonlur  ehell-fi 
tb»  Aral  and  Caspian .  The  sheUa  chiefly  oonaist  of  a  rema 
group  of  Oookles  which  burrow  in  the  mud  (see  fig.  213,  ] 
THo  explorations  have  been  made  vith  the  dredge,  but 
spocies,  probably  still  existing  in  these  seas,  have  been  foi 
the  beds  of  horizontal  limeatoiia  which  form  their  baiil 
extend  in  all  directiona  far  over  the  ttqiptt.  This  limeaf 
of  braddsh  water  origin,  being  Bometimea  composed  of  m 
of  Oydadet,  or  the  ahells  of  Dreutena  and  Gardimn,  as 
islets  near  Astrakhan.  It  is  believed  to  indicate  the  i 
existence  of  a  great  inland  sea,  of  which  the  Aral  and  Ci 
are  remnanta,  but  which  waa  larger  ihan  the  present  Mc 
ranoan  at  an  age  previons  te  that  of  the  Mammoth  and  Sil 
Bhinoceroa.  The  present  level  of  the  Caspian  is  83  feet 
that  of  the  Black  Sea ;  that  of  the  Aral  has  been  stated 
117  feet  higher  than  the  Caspian,  but  is  probably  not 
different;  their  waters  are  only  brackish,  and  in  some 
drin^ble.  The  steppe  limestone  rises  to  a  level  of  20C 
feet  above  the  Caspian ;  it  spreads  eastward  te  the  mom 
of  the  Hindoo  Kuah  and  Chinese  Tartary,  aouthward 
Daghestan  and  the  low  region  E.  of  Tiflis,  aiul  veatward 
northern  ahorea  of  the  Black  Sea.  The  extent  to  which 
been  traced  is  represented  by  oblique  lines  on  the  : 
Some  of  the  Caspian  shells  still  exist  in  the  Sea  of  Azof  ai 
eetuaiiea  of  the  Dnieper  and  Bnieater.  .  Our  information 
this  seldom-visited  region  is  derived  ham.  the  works  of  i 
Eichwald.t  Erynioki.t  Middendorff,  and  Sir  Boderick 
chison. 

Araio-Ca^ian  Bhelli. 
A,  Anl ;  O,  CU]^ ;  B.  Bluk  Sxa. 
TIm  BjwoiH  nuzked  ■  m  foimd  ■!»  In  the  HtB[^  lEra«ilonB. 
■Curtiiim  ednle,  L.    C.  Vetj  mull)  B.  BulUc. 

„      edulftiTor.  lniBtuoiii,Ctiemn.)  A.  G.  fi.  fojr  S«tu 
^Mdacu  tiigonoIdH,  PiU  C  (Aiof.  U- HomniBire). 

„      Elchntldl,  Kith,    (ciusb,  ElcOi.]    C.  B.  (Hlkiiiisa). 
Hmodacnm  Caii^i,  Kich.  O. 

„     pHiid(Hai^um,nMli.  (|ioalioa,£lelL)  B. 
-  ■-    C. 
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^JLteena  edentoU,  FHUm.   C. 

M        plicata,  Eich.    C.  B.  (DniMter,  Akemuui,  Odi 
M        oolonita,  Eich.    C.  B.  (Asof,  Dnieper). 
•MjiOLXm  oduliB*  L.    C.  O.  (not  in  MiddendoriTi  lift). 

rt      iKtns,  Cbemn.    B. 
•Dtelasena  polymorpha,  Pal.   O*  B* 


). 


Paludinella  stagnalis,  L.  (ptisilla  Eich.)  C.  B.  (Odessa)  Ochotak. 
»      „      Tariahilis,  Eich.    C. 
•Iffeiitins  Utnrata,  Eich.  C.  on  iearvreed. 
•Biaaoa  Caapia,  Eich.   C. 

M     ohlonga,  Desm.   B. 

„     eylindracea,  Kiyn.   B.* 

Hie  fbllowing  species  are  described  by  Eichwald,  firom  the 
limestone.     (Murchison,  Eossia,  p.  297.) 


,»» Triton. 


M 

HMconiu. 
dimidiataa. 
Uatnertenais. 


Hactra  Caapia. 

„     Karagana. 
Cyclaa  Uataertensia. 
Mytilas  roatriformia. 


Donax  priacna. 
Mfmodacna  propiaqna. 

„        intermedia. 

,,         CatiUoa. 
Adacna  proatrata. 


Kg  other  inland  bodies  of  salt  water   are  known  to  have 
marine  shells ;  those  of  the  modem  deposits,  in  Meso- 
(at  Sinkra  and  Warka),  collected  by  Mr.  W.  K,  Loftus, 
species  still  abounding  in  the  Persian  Ghilf.t 


VI.  West  Apbicak  Peovhtcb. 

The  tropical  coast  of  Western  Africa  is  rich  in  conchological 
)s,  and  far  from  being  wholly  explored.  The  researches 
[of  Adanson4  Cranch  (the  naturalist  to  the  Congo  expedition§), 
•nd  the  officers  of  the  Niger  expedition,  have  left  much  to  be 
l^ne.  Dr.  Dunker  has  described  149  species  in  his  Index  Moll, 
Quinece,  coll.  Tama,  Cassel,  1853. 

At  St  Helena^  Mr.  Cuming  collected  16  species  of  sea-shells, 
*l  of  them  new.  Littorina  Helence  is  found  on  the  shore  of  St. 
Helena,  and  L.  miliaria  and  Nerita  Aacenaionia,  at  Ascension. 

*  The  Velvtina  {Limneria)  Caspiensis,  A.  Ad.  waa  founded  on  a  specimen  of 
liniuea  Gtbleriy  Midd,  (1851),  from  Beraaool,  Siberia. 
t  A  species  of  coral  (Porites  elongata^  Lam.),  now  living  at  the  Seychelles,  has  been 
■  *>id  to  be  found  in  the  Dead  Sea  (v.  Humboldt's  Views  of  Nature,  Bohn  ed.  p.  260); 
\  *Uo  Mdania  costata  and  Jd.  Jordanica,  according  to  M.  Schubert. 
'     X  Hist.  Nat.  de  Senegal,  4to.    Paris,  1757.     This  able  but  eccentric  naturalist 
i«itroyed  the  utility  of  his  own  writings  by  refusing  to  adopt  the  bi-nomial  nomen- 
tittore  of  JjJKSJEVBj  and  employing  instead  the  most  barbarous  chance-combinations 
tf  letters  he  could  invent. 
§  Appendix  to  Captain  Tuckey*s  Narrative  (1818),  by  Dr.  Leach. 


7a 


MANUAL  OF  THE  ItOLLUflCA. 


OnydioCeiitfaifl,  Ssp. 
Cranchia,  2  sp. 
Strombus  ruBaceiis.  - 
Triton  flcoides. 
Banella  quereina. 
Dolium  teflfleUatum. 
Harpa  rosea. 
Oliva  hiatula. 
Pusionella. 
Nassa  Pfeifferi. 
Desmoulinsia. 
Purpura  nodosa. 
Bapana  bezoar. 
Murex  vihilinus. 

„     angularis. 

„     megaceros. 

n     rosarius. 

M     duplex. 

,,     comutus. 
Clavella?  filoea. 

„     afra. 
Lagena  nassa. 
Terebra  striatula. 

„       femiginea. 
?  Halia  prininus. 
Mitra  nigra. 
Cymba. 


«* 


n 


»» 


*• 


»» 


We$t  AJrican  8hdl§. 

MHginella. 
Persicala. 

Plearotoma  mitriformis. 
Tomella  lineata. 
Clavatula  mitra. 

ootonata. 
binuurginata. 
„       virginea. 
CJonus  papilionaceus. 
genuinus. 
testudinarius. 
achatinus. 
„     monachua. 
Katica  fulminen. 
Cypraea  stercoraria. 

„      picta. 
Vennetus  lumbricalis. 
Cerithium  Adansonii. 
Turritella  torulosa. 
Mesalia. 

Littorina  punctata. 
Collonia. 

Clancnlus  villanus. 
Haliotis  virginea. 
„      coccinea. 
Nerita  Senegalensis. 
Ascensionis. 


ft 


PectflB  'bbok 
Area  V  n  rcoHU 

„  senilis. 
Cardium  ringena. 

„      costatUTu 
Lucina  odnmbella. 
Ungulina  rubra. 
Diplodonta  rosea. 
Carilita  ajar. 
Artemis  africana. 

,(      torrida. 
Cyclina  Adansonii. 
Trigona  bicolor. 

»  tripla. 
Cytherea  tomenk 

„       afiricana. 
Venus  plicata. 
Tellina. 

StrigiUa  Senegalensis. 
Gastrana  polygona. 
Mactra  depressa. 

„     rugosa. 

w  nitida. 
Pliolas  dausa. 
TugosuLa  anatina. 

Discina  radiosa. 


VII.  South  Afeican  Peovince. 

The  fieiuna  of  Soutli  Africa,  beyond  the  tropic,  ]K)S8es8e8  few 
characters  in  common  with  that  of  the  western  coast,  and  is 
more  like  the  Indian  Ocean  fauna,  as  might  be  expected  from 
the  direction  of  the  currents.  But,  together  with  these  it  has  a 
large  assemblage  of  marine  animals  found  nowhere  else,  and  the 
'*  Cape  of  Storms  "  forms  a  barrier  between  the  populations  of 
the  two  great  oceans,  scarcely  less  complete  than  the  far-pro- 
jecting promontory  of  South  America.  The  coast  is  generally 
rocky,  and  there  are  no  coral-reefs ;  accumulations  of  sand  are 
frequent,  and  sometimes  very  extensive,  like  the  Agulhas  Bank. 
The  few  deep-sea  shells  which  have  been  obtained  off  these 
banks  possess  considerable  interest,  but  explorations  in  boats 
are  said  to  be  difficult,  and  often  impossible  on  account  of  the 
surf.  Shells  from  the  Cape  are  too  frequently  dead  and  water- 
worn  specimens  picked  up  on  the  beach.  The  shell-fish  of  Soutili 
Africa  have  been  collected  and  described  by  Owen  Stanley, 
Hinds,  A,  Adams,  and  especially  by  Dr.  Krauss,  who  has 
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Led  a  yery  complete  monograph.*  Of  400  sea-shelU 
)d  in  this  -work,  aboye  200  are  peculiar,  and  most  of  these 
to  a  few  littoral  genera.  Only  11  speciee  are  common 
coast  of  Senegal,  whilst  18  are  found  in  the  Bed  Sea ;  16 
3  are  said  to  be  found  in  Eiirope ;  all  the  others,  not  pecu- 
xist  on  the  E.  coast  of  AMca. 

South  African  SMU. 


ftnatalends. 

Patella  apicina. 

Cominella  tigrina. 

arginatoB. 

M     longicosta. 

Bullia  lariasima. 

qiengleri. 

„     pectinata,  &c. 

M    achatina. 

a  ventricosa. 

Siphonaria,  5  sp. 

,,     natalensis. 

pulchra,  Hinds. 

Papillia  (aperta). 

Nassa  plicosa. 

has  tenk,  70  fm.) 

FiasureUa,  10  sp. 

„    capensis. 

ohia  Belcheri,  lao 

Crepidala,  4  sp. 

Cydonasaa  Kraoasi. 

Haliotis  sanguinea. 

Ebuma  papillaris. 

Delphinula  granulosa. 

Ck>lumbella,  5  sp. 

pelagica,  Forbes. 

„        canceUata. 

Ancillaria  obtusa. 

KranssL 

Trochus,  32  sp. 

Hitra,5sp. 

Turbo  sarmaticus. 

Imbricaria  caibonacea. 

tnlinaal^yssicoU, 

Littorina  Africana  7  sp. 

YoluU  annata. 

n. 

PhasianeUa,  6  sp. 

„   scapba. 

leUa  (KrauBsia). 

Bankivia  varians. 

M    abyssicola,  1212  fim. 

rubra. 

Tunitella,  4  sp. 

Harginella  rosea. 

cognata. 

Heurot(nna,  0  sp. 

Trivia  OTulaxa. 

pisum. 

Clionello  (sinuata). 

Cypr«a,22sp. 

Deshayesii, 

Typhis  arcuatUA. 

Luponia  algoensis. 

120  fm. 

Triton  ddarins. 

CyproTulmn  (capense). 

,.    flctiUs,  60-«0  fin. 

Coons,  8  sp. 

16  sp. 

Hafpacrassa. 

,30  sp. 

Cominella  llgata. 

Octopus  argos. 

cochlea. 

„        lagenaria. 

Sepia,  4  sp. 

compressa. 

„        Umboea. 

)  following  are  stated  to  be  common  to  the  Cape  and  Euro- 
seas,  t 


Chama  gryphoides,  Medit.  Bed  Sea. 
Pecten  pusio,  Brit. 


«  (arctica?)  Greenland,  Hedit. 
fabnla,  Brit.  Medit. 

lactea,  Medit.  Bed  Sea.  

firagilis,  Medit.  Diphyllidia  (lineata?)  N.  Brit.  Medit. 

rermcosa,  W.  Indies  ?  Brit  Senegal,  Eulima  nitida,  Medit. 

ries.  Bed  Sea,  Australia  ?  Purpura  lapillus  ?P  (not  in  Medit.) 

rullastra.  North  Sea.  Nassa  marginulata. 

;eogri^)hica,  Medit.  Octopus  vulgaris  ?  Brit. 

ctea,  Medit.  Argonauta  argo,  Medit. 

Vni.  Indo-Pacifio  Province. 

is  is  by  far  the  most  extensive  area  over  which  similar 
-fish  and  other  marine  animals  are  distributed.  It  extends 
Australia  to  Japan,  and  from  the  Bed  Sea  and  oast  coast 

B  Sudafrikanischen  MoUusken,  4to.  Stutt.  1848. 

irks  of  doubt  are  added  to  some  of  the  species,  and  others  are  omitted. 
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of  Afiica  te  Easter  Island  in  the  Pacific,  embncing  Uiree-fifUu 
of  thd  circuinferonce  of  (be  globe  and  4S°  of  latitude.  Tiaa 
great  regiuD  might,  indeed,  be  subdivided  into  a  number  rf 
smaller  provinces,  each  having  a  particular  associstian  of  apeda 
and  aome  peculiar  shells,  such  as  tlie  Bed  Sea,  the  Fereian  Qnl( 
Uadagancor,  &c. ;  but  a  considerable  number  of  apetnea  an 
found  throughout  the  province,  and  their  general  character  it 
the  same.*  Mr.  Cuming  obtained  more  than  100  Hpecies  of 
sheUa  from  the  eastern  coast  of  Africa,  identical  vrith  thon 
collected  bj  himself  at  the  PhUippinea,  and  in  the  eastern  ocml ' 
islands  of  the  Pacific!  '''his  is  pre-eminently  the  region  at 
coral  reefs,  and  of  such  eheU-fiah  as  affect  their  aheltar.  The 
number  of  species  inhabiting  it  must  amount  to  aeveral  thou- 
sands. The  Philippine  Islands  have  afforded  the  greatMt 
variety,  but  their  apparent  Buperiority  ia  due,  in  a  measure,  to 
the  researches  of  Mr.  Cuming ;  no  other  portion  of  the  provinoa 
has  bean  ao  thoroughly  explored.! 

Amongst  the  genera  moat  characteristic  of  the  Indo-Faoifii^ 
those  marked  (')  are  wholly  wanting  on  the  coasts  of  the  At-, 
lantia,  but  half  of  them  occur  fossU  in  the  older  tertiariea  of 
Europe.    Those  tn  italia  are  also  found  on  the  west  coast  of 


The  atrictly  littoral  species  vary  on  each  great  line  of  ooaat: 
for  example,  Liitorina  intermedia  and  Tedatia  pagoda*  ooonr  on 
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the  east  ooast  of  Africa;  Liitarina  ooniea  and  melanoBtoma,  in 
the  Bay  of  Bengal ;  Littorina  sinenna  and  castaneOj  and  Haluftia 
venusULy  on  the  coast  of  China ;  Littorina  satlru  and  IT.  squamafa, 
in  N.  Australia ;  H,  cuininaf  Now  Gxiinua ;  and  L.  picta,  at  the 
Sandwich  Islands. 

Bed  8ea  (Erythrocan). 

Of  the  408  moUnsca  of  the  Bed  Sea,  collected  by  Ehrcnberg 
and  Hemprich,  74  are  common  to  the  Mi*dit.,  from  which  it 
•would  seem  that  these  seas  haye  communicated  since  thu  firflt 
appearance  of  some  existing  shells.  Of  the  species  common  to 
the  two  seas  40  are  Atlantic  shells  which  haye  migrated  into  the 
Bed  Sea  by  way  of  the  Medit.,  probably  during  the  newer 
pliocene  period;  the  others  are  Indo-Pacific  shells  which  ox- 
tended  their  range  to  the  Mediterranean  at  an  earlier  ago. 

The  genera  wanting  in  the  Medit.  but  existing  in  the  Bed 
Sea,  show  most  strikingly  their  diversity  of  character,  and  the 
affinity  of  the  latter  tor  the  Indian  fauna. 


PtBPOOW. 

Andllarift. 

SiphonarU. 

Limopaii. 

atniimbiM,  8  gp. 

Harpa. 

Flacuns. 

Tridaciia. 

BidnQla. 

Flicatula. 

Craaaatella. 

Turtjinella. 

Magilus. 

Pedum. 

Trigona. 

TierebEB. 

Pyramidellft. 

Malleua. 

Sanguinolaria, 

EbnnuL 

PaimophoniB. 

VnlBdla. 

Anatina. 

QUva. 

Nerits. 

Perna. 

AxpergilJum. 

Other  genera  become  abundant,  such  as  C<mu8y  of  which  there 
are  19  species  in  the  Bed  Sea,  Cyprcea  16,  Mitra  10,  Ccrithium 
17,  Finna  10,  Chama  5,  Oirce  10. 

Persian  Gulf, 

The  marine  zoology  of  the  Persian  Gulf  and  adjoining  coast 
has  not  been  yet  explored.*  The  following  shells  wero  picked 
up  on  the  beach  at  Kurrachee  by  Major  Baker,  with  many 
others  evidently  new,  but  not  in  a  satisfactory  state  for  dcscrip- 
tiou.  (1850.) 


BoerteUariatnirta. 
Murez  tenoiBpina  var. 
Pisania  spiralis. 
Banella  tuberoolata. 

„       spinosa. 

„       cnimena. 
Triton  lampas. 
Bullia  sp. 
£bunia  spirata. 


Purpora  persica. 

„  carinifera. 
Columbella  blonda. 
Oliva  subolata. 

„    Indu^ica. 

,,      anciUaroides. 
Cypraa  Lamarckii. 

„       ocellata. 
Katica  pellis-tigrina. 


Sigaretus  sp. 
Odostomia  sp. 
Phorus  comi^tus. 
Planaxis  sulcata. 
Impcrator  Saulise. 
Monodonta  sp. 
Haliotia  sp. 
Stomatella  imbricata. 
suk-ifera. 


>f 


*  The  "Brindled  Cowry"  (Cypraa  prineeps),  from  the  Persian  Giilt",  was  valuM 
•tiiSO. 


FivuraUi  BimiMlMI. 

CriioMimpiditinii. 

T^.ai«M«fc 

IiirtiL.ira. 

„      i-mauin. 

fuiiUuhits. 

V,J.pl„g»i.. 

PileO(«U  triruriiutiu. 

„     purpoMI*. 

SolenBp. 

Ntrils  uMiUuiL 

Muni:  SoUnilri. 

SolMurtui  politui. 
„     K*Jl«lliiin. 

KiTiBkul.,*. 

TriiicaiiilriKonr'llst 

Bum  lUlllUlll;!. 

Attaui>  Kitnil'Wi. 

.,      aubnoMr 

PMenip. 

Veneni|d«  if. 

CnrbnlBip. 

Hp.ndyhu.^ 

Petricola  wp. 

DiplDdonM  ip. 

PlbrnlDlmdcpA-wfl. 

T,H*,.Bi™«. 

Mj-lUu.  toimlUuluim. 

„     MtiUlwiu'ii. 

Puidon^ 

Are*  gWiiineiB. 

Cj-vri.uiliii.dli.>Ui. 

Mulftlaip. 

„     HTlllrtili,,  Jic. 

CwTUUlCIMHCCBlrtaf 

PholuuiUnUi. 

„     rnlfuulita. 

„     B^eri,D«.li. 

Wto-p. 

„     aienmlli. 

M*n«;Em«i,..s.ic 

(MelugrtiuT.iwKl. 

.,       kluiji. 

ToUlna  BuguHli. 

At  ti»o  Caryaths  or  St,  Diandon  shoals,  north  of  Maiuit 
VoMa  coitata,  Conne  verriKoeui,  Pleurottmta  virgo,  and  Twhit 
Belchnri  )iaTo  boen  obtained  by  dredging. 

Collections  of  marino  ahells  liave  been  made  at  MadAgai 
and  tho  Mascareno  Inlands  by  Sganzin,  and  at  the  Seyohellei 
Biifo.  The  number  obtainod  at  the  latter  place  was  26£ 
■which  220  wore  uniyalveB.  Two  of  the  univalvea,  viz.,  floJ 
galea  and  Ci/pr<ea  helwla,  and  two  of  the  bivalves,  are  foun 
the  Moditem 


IX.  AnsTaALO-ZELAHDio  PBovnfoK. 

Most  remote  from  the  Celtic  eeos,  this  province  is  alao  I 
tmlike  them  in  its  £iuiib,  containing  many  genera  wholly 
known  in  Europe,  cither  living  or  foaail,  and  some  vrhich  o 
fuMwil  in  rocks  of  a  remote  period.  The  proriiice  includes  ] 
Zealand,  Tasmania,  and  extra-tropical  Australia,  from.  Sa 
Cope,  on  the  east,  to  tbo  Swan  River.  The  sheila,  vrtuch 
nearly  all  peculiar,  have  been  catalogued  by  Gray,"  Men! 
and  ForbeM,!     Of  the  tbllowing  genera  some  are  neoaliar 
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vPinnoctopwu 
•StnitliioUria. 

FhMiiifilla. 

Benchus. 

Baakivia. 

BfOteUa. 
*Macro0chi8ma. 

PannoidU>rus. 

Eiaella. 


•llMgiUivniik 

•Amphibola. 

•Trigonia. 

•C9iamo0trea. 

*Myadora. 

*Myochaina. 

Crassatella. 

Cardita. 

Circe. 


OypricaitUa. 


TerebrateUa. 
Sphvla. 
(Miva. 
Cooua. 

Voluta. 

Terebra. 

Fasciolaria. 


Impvator* 

MoDopCygma. 

Siphooaria. 

Pandora. 

AnatineUa. 

ClavageUa. 

Placunomia. 

Waldheimia. 

Crania. 


Some  of  the  genera  of  this  proyince  are  only  met  with  else- 
where at  a  considerable  distance : — 


Soloidla— ChiU. 
Puopna— Japan. 
XoDOceroa— Patagonia. 


Bankivia— Cape. 
KrauMia— Cape. 
Sotemya— Medil. 


BhjrnchoDella— Arctic  seas. 
Trophon— Fuegia ;     „ 
Aflsiminea— India;  Brit. 


Amongst  the  littoral  shells  of  South  Australia  are  Haliotis 
deganSy  H,  rvhicunda,  and  Littorina  rugosa,  Haliotis  iris  and 
LUtorina  squalida  are  found  on  the  shores  of  N.  Zealand ;  and 
Chfprwnda  umbilicaia  in  Tasmania.  ^ 

Mr.  Gray's  New  Zealand  list  amounts  to  104  marine  species,  ^ 
among  which  are  three  volutes,  including  F.  magnificay  the 
largest  of  its  genus;  Strombus  troglodytes,  Randla  argus,  the 
great  Triton  variegatus  ;  6  Cones  (all  doubtful),  Oliva  erythros- 
toma,  Cyprcea  caputserpentis,  AncUlaria  awtralis,  Imperatsr 
hdiiOtropium,  Chiton  monticulariSy  &c. 

Venus  Stutchburyi  and  Modidarca  trapezina  haye  been  found 
at  Kerguelen's  Id.  and  FateUa  iUuminata  at  the  Auckland  Ids. 


X.  Japonic  Peovincb. 

The  Japanese  Islands  and  Corea  represent  the  Japonic  pro- 
vince. Our  knowledge  of  its  molluscan  fauna  is  still  scanty, 
notwithstanding  the  successful  researches  of  Mr.  Adams.  Up- 
wards of  130  species  were  collected  in  the  harbour  of  Decima, 
by  Dr.  Nuhn,  of  which  113  were  Prosobranchiates. 


Oct<^NU  aredatns. 
Sepia  chrysopthalina. 
Sqpiola  Japonica. 

Conna  Sieboldi. 
Henrotoma  Coreanica. 
Terebra  serotina. 

„        Btylata. 
Ebuma  Japonica. 
CaaaiB  Ji^ponica. 
ICurex  eurypterua. 

„       rorifluus. 

„       (dorator. 

M       Burnet  i. 


Porpora,  Sap. 

Fuaua. 

Cancellaria  nodulifera. 

Mitra. 

Strombua  cormgatua. 

Cyprtea  flmbnata. 

„       miliaria. 
Mangelia,  4  sp. 
Triforia,  5  sp. 
Natica,  5  sp.  * 

Trochus,  15  sp. 
Radius  birostria. 
Cerithium  longicaudatom. 
Imperator  Guilfordiae. 

e2 


HaliqtJa  Japonica. 

„      diacua. 

„      gigantea. 
Bulla  Coreanica. 
Siphonaria  Coreanica. 
Pecten  aaperulatus. 

M      Japonicus. 
Spondylus  Cumingii. 
Nucula  mirabilis. 

„      Japonica. 
Cardinm  Bechet. 
Crassatella  compressa. 
Diplodonta  alata. 

„        Cotewvka. 


UlNOAL  OW  THB  ItOLLCBCA, 
ll  UiUdHU.  Aitemii  HieboldL  -hBO] 


XI.  AiEUTiAir  pBOvnfCB, 


The  Boreal  pioTince  is  Tepresented  on  the  nortlieni  oOBstB  of 
the  Pacific,  where,  according  to  Dr.  Middeudorff,  the  sune 
genera  and  many  identical  species  are  found.  In  addition  to 
those  indicated  in  the  Arctic  list  (p.  57],  the  following  epedea 
occur  at  the  Shantar  Ids.  in  the  Sea  of  Ochotsk  (O),  Saghidien, 
the  Euriles  (E],  Aleutians  and  Sitka  (S). 

PnlellK  (itiDTB).    fl.  FoiQt  Bfhridgil. 


0. 

„     loridM.    S. 

P>liKliiielI>.3ii>.    0. 

Bucoiaom  ondUdm  ™r.  Sah» 

Ul»Hia,«^.    O.K 

„        ilmplei.    0. 

TuirtloUi  BwirichUi. 

Uutoriunlu)*.    A 

TiwJiui.«ii,,    S. 

BiulHria  Ouholeniii. 

OepldulsSitolisn*. 

BiiJli*unpalJK».    0. 

„       mlauta.    S. 

TerabnullK  rnnuilli. 


H^lotb  KuDliiibUiui.  Fccten  rabldiu.    S. 

iqiuUlii.    K.  CreaeU*  vBrnicna.    O. 
TdDliusoriBces.    K.  „       sultelhu.     KamL 

TricUolnipl>  Inoimii.   S. 


Fuiiu  (ChryKdonml)  SHcliulA. 
„     SduinUriLnii.  Lntnrim  m^mL    3. 

The  infiuenco  of  the  Amatio  ooaat-current  is  shown  in  &e 
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Additional  information  on  the  &una  of  this  province  has  been 
recently  supplied  by  Mr.  Lord,  the  naturalist  to  the  British 
North  American  Boundary  Commission  Expedition,  and  by  Dr. 
Kennerley ,  the  naturalist  to  the  American  North-west  Boundary 
Exploring  Expedition.  The  results  obtained  are  discussed  by 
Dr.  P.  P.  Carpenter.* 

Proffinces  on  the  Western  Coast  0/ America, 

The  moUusoa  of  the  Western  coast  of  America  are  equally 
distinct  from  those  of  the  Atlantic  and  those  inhabiting  the 
central  parts  of  the  Pacific. 

Mr.  Darwin  states  in  his  Journal  (p.  391)  that  "  not  one  single 
sea-fihell  is  known  to  be  common  to  the  Islands  of  the  Pacific 
and  to  the  west  coast  of  America,"  and  he  adds  that  '*  after  the 
comparison  by  Messrs.  Cuming  and  Hinds  of  about  2000  shells 
from  the  Eastern  and  Western  coasts  of  America,  only  one 
single  shell  was  found  in  common,  namely  the  Purpura  patula, 
which  inhabits  the  West  Indies,  the  coast  of  Panama,  and  the  Cal- 
lajMigos."  Even  this  single  identification  has  since  been  doubted. 
Mr.  Cuming,  who  resided  many  years  at  Valparaiso,  did  not 
discover  any  West  India  specimens  on  that  coast,  and  M. 
D'Orbigny  makes  the  same  observation.  Oh  the  other  hand 
M.  Mdrch,  of  Copenhagen,  says  he  has  received  Tellina  opercu" 
lata  and  Madra  tHata  from  the  west  coast  and  also  from  Brazil ; 
and  M.  Deshayes  gives  the  following  extraordinary  ranges  in 
his  '*  Catalogue  of  VeneridcB  in  the  British  Museum  **: — 

Artemis  angulosa,  Fhilippines — Chili. 
Cytberea  umbonella.  Bed  Sea— Brazil. 

„       maculata,  W.  Indies— Philippines,  Sandwich. 

„       circinata,  W.  Indies — ^West  coast  America. 

In  these  instances  there  is  doubtless  some  mistake,  cither 
abt>utthe  locality  or  the  shell.  As  regards  the  last,  Mr.  Canick 
Moore  has  shown  that  the  error  has  arisen  from  confounding 
the  Cytherea  altemata  of  Broderip  with  C.  circinata  of  Born. 
M.  D*Orbigny  collected  628  species  on  the  coast  of  S.  America, 
— 180  from  the  eastern  side,  and  447  from  the  Pacific  coast,  be- 
sides the  Siphonaria  Lessonii  which  ranges  from  Valparaiso  in 
Chili  to  Maldonado  on  the  coast  of  Uruguay,  t  These  shells 
belong  to  110  genera,  of  which  55  are  conmion  to  both  coasts, 

*  British  Association  Report  for  1863. 

t  "nie  dispersion  of  this  coast  shell  may  perhaps  have  taken  place  at  the  time  when 
the  channel  of  the  river  S.  Cruz  formed  a  strait,  joining  the  Atlantic  and  Pacific 
oceans,  like  that  of  Magellan.  (Darwin,  p.  181.)  Mr.  Couthony  makes  3  sp. — Sij)honaria 
/^xxonii,  nearly  smooth,  Atlantic  coast;  S,  anUxrcticat  ribbed,  Pacific  coast;  and  61 
lateralis^  thin,  oblique,  Fuegia. 


IB  HAttDAL  OP  THB  MOLLUSCl. 

while  34  ore  peculiar  to  the  Faciflo,  Eind  21  fo  the  Ailantia  nde 
of  3.  America ;  an  extroordiimry  amount  of  diveraitf ,  atliibat- 
able  partly  to  the  different  character  of  the  two  coast«— the 
eaatem  low,  sandy  ot  muddy ;  the  west«m  rocky,  with  de^ 
water  near  the  shore.* 

The  comparison  of  the  shells  of  Eastern  and  Waatem  Amerioi 
is  of  considerable  int«ceat  to  geologists ;  for  if  it  is  true  thai 
any  number  of  li-ring  species  are  conunon  t»  the  Pacific  and 
Atlantic  shores,  it  booomes  probable  that  some  portion  of  Out 
IstlmiiiB  of  Darien  has  been  submerged  tince  the  Eocene  Ter- 
tiary period.  Any  opening  in  this  barrier  would  allow  the 
Equatorial  current  to  pass  through  into  the  i^ific — there 
would  be  no  more  Gulf  stream — and  the  climate  of  Britain 
might,  from  this  cduse  alone,  become  like  that  of  Newfoundland 
at  the  present  day. 

Although  geological  researches  seem  to  show  that  not  only 
the  Isthmus  of  Darien,  but  even  the  Bocky  Mountains,  wen 
sufEciently  submerged  during  the  Miocene  Epoch  to  allow  of 
the  free  intermingling  of  the  waters  of  the  Atlantic  and  Pacific, 
yet  the  special  temperate  molluscan  &ana  of  E.  and  W.  America 
are  very  dissimilar.  There  are  no  grounds  for  believing  a  single 
speciea  to  be  identical.  There  are,  howerer,  a  large  number  of 
species  (upwards  of  50)  living  on  both  sides  of  the  northern  por- 
tion of  the  continent,  and  the  majority  of  these  exist  in  tha 
British  seas. 

XII.  Caufoeniait  Pkovtmce. 
The  abells  of  Oregon  and  California  have  been  collected  and 
described  by  Mr.  Hinds.t  Mr.  Nuttall,J  Mr.  Couthony,  natu- 
ralist of  the  American  Exploring  Expedition  ;§  Mr.  Cooper, 
St.  Qould,  Mr.  Binney,||  Dr.  EWierley,  Colonel  Jswitt,  and 
others.  1[ 

Shelli  common  to  U.  Cali/omia  and  Sitka.     (MiddendorS.] 

Littmimi  modeilB.  TrocbiH  iter.  TidcIiih  eiir7DiB;diA]ii(. 


rAm^i^Qe  Median  bIe 
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^^cjBSCfiiVy  axL'Y  species  are  common  to  this  province  (extending 

j^Tuget  €k>Txiid.  to  the  peninsula)  and  the  Bay  of  California, 

<«\^(3Ei  "bQloTv^a  to  'tlie  Panamic  province.    The  most  important 

^(;s&  axQ  C^iltoTX,  18  species ;  Acmsea,  1 1  species ;  Fissurella, 

^spocaiea;  "H-aliotiB,  6  species;  Trochus,  15  species;  Purpura, 

^  c^^oa.      ^Xflxe   following  list  probably  contains  some  shells 

^WiiohoTild.  "be  xeferred  to  the  Panamic  province. 


Tom  Ore^goooiiris* 

MoDoceroa  unicarinatiis. 

M        ffonctatas. 
doHinaria  mceolata. 
Mvia  Calif <xmica. 
Katicaberciilea. 
M    Itowisii. 
GalypbraM  faatigiata. 
Crepidida  exnviata. 

„        naviceDoides. 

„        8olida,&o. 
Impnralxir  Bnsdiii. 
HaUotia  CrachfizodiL 
„       fidgeDS. 
„      comigata. 
FiBBorella  crennlata. 

„        cncullata. 
PnQctnrella,  2  sp. 
Dentalium  politom. 
Patella,  15  sp. 
Acnuea  Bcalxa. 

„       pintadina. 
ChiUm  Merten&ii. 


Chiton  scrobiculatus,  &c. 
Cleodora  ezacuta. 

Waldheimia  Californica. 
Diadna  Evaiisii. 

Anomia  pernoides. 
Placanomia  cepa. 
Hinnites  giganteus. 
Perna,  1.    Pinna,  3. 
Mytihia,  1.    Pecten,  2. 
Mytilimeria  Nuttalli. 
Modiola  n^pax. 
Chama  lotMta. 
Cardita  ventricoea. 
Cardium,  4. 
Lncina,  3. 

Chironia  LaperousiL 
Solecardia  ebumea. 
Venus  Califomiensifl. 

„     calloea. 
Artemis  ponderosa. 
Saxidomus  PetitL 
NuttallL 


Saxidomus  gi^ntens. 
Venerupis  cordivri. 
Petricola  mirabilis. 
Mactra,  2.    Donax,  1. 
Tellina  Bodegensis. 

„      secta,  &c. 
Semele  decisa. 
Cumingia  Californica. 
Sanguinolaria  Nuttalli. 
Lutraria  Nuttalli. 
Platyodon  cancellatns. 
Amphichcna  Kindermanni. 
Lyonsia,  1.    Thracia,  1. 
Pandora,  1.    Saxicava,  2. 
Cyathodonta  undulata. 
Sphenia  Californica. 
Periploma  argentaria. 
Solecurtus  subteres. 
Macbaera  lucida. 

„        maxima. 
Mya  truncata. 
Panopaea  gencrosa. 
Pholas  Californica. 
M     concamerata. 


Xm.  Panamic  Provd^ce. 

The  Western  coast  of  America,  from  the  Gulf  of  California  to 
Payta  in  Peru,  forms  one  of  the  largest  and  most  distinct  pro- 
vinces. The  shells  of  Mazatlan  and  the  Gulf  have  been  imper- 
fectly catalogued  by  Menke.  The  Mazatlan  moUusks  have 
been  examined  by  Mr.  P.  P.  Carpenter,  who  enumerates  654 
species.  The  total  number  of  marine  shells  known  belonging 
to  this  province  is  1,341.  Amongst  these  are  included  27 
Chitonidse,  13  Acmaeidse,  18  Fissurellidso,  64  Trochoidae,  28 
CalyptrseidsB,  69  Pyramidellidse,  59  Buccinidae,  and  90  Muri- 
cidse.  The  gulf  of  California,  together  with  the  adjacent  coast 
as  far  as  Mazatlan  and  St.  Bias,  has  yielded  768  shells  (502  uni- 
valves and  266  bivalves),  of  which  439  also  occur  in  the  Gulf  of 
Panama,  while  117  extend  into  S.  America;  635  species  are 
known  from  the  Gulf  of  Panama ;  of  these,  266  are  peculiar  to 
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tho  district,  and  163  also  occur  in  S.  America.  The  fonna  of 
the  Panama  province  is  remarkably  difltinct  from  the  other  W. 
American  provinces,  and  especiallj  the  GaribbEeon.  At  one 
time  it  yrsM  thought  that  it  did  not  possess  a  single  Bpeeim 
identical  with  any  occurring  in  the  West  Indies  or  the  east  side 
of  America.  Dr.  P.  Carpenter,  however,  has  shown  that  35 
marine  shells  (15  vtnivalves  and  20  bivslvee]  ooonr  on  both  eidee 
of  the  Isthmus  of  Darien,  and  this  number  has  been  lately 


A  few  of  the  species  even  extend  as  far  as  W,  Africa  accord- 
ing to  Dt.  Carpenter ;  he  mentiona  IS,  and  among  Uiem  the 
following  ; — Crepidula  ungni/ormU,  C.  aculeala,  Sipponj/x  atM- 
qvatue,  Banhivia  variam,  NiUica  manxcana,  MargxiuiUa  eanUa- 
cem,  Nilidella  giiUala,  Purpura pama.  Five  species  are  common 
to  hiazatlan  and  the  British  coasts,  viz.,  Eellia  mborbieuiariM, 
Lasea  rubra,  Soxicava  arctim,  Cyihtrea  JHone,  Sydrtibia  hIvk. 
Still  more  remarkable  is  the  absence  of  resemblance  between 
the  faunas  of  Panama  and  those  of  the  Indo- Pacific  aiea,  there 
being  only  seven  forma  common  to  the  two.  Thus,  C^Aerea 
petidiialii  occurs  in  Japan;  Nataa  acuta.,  in  Australia;  and 
Oliva  Dudoeii,  Natioa  maroccana,  Nitidella  cribaria,  Sippoiiy% 
baTbaiae,  E.  Orayanus,  are  scattered  over  the  Pacific  ocean. 

The  river-openings  of  this  coast  are  bordered  by  mangroraa, 
amongst  which  are  found  Fotamidee,  Areas,  Cyrenas,  Fotomo- 
myas,  Auriculas,  and  Purpuras,  whilst  Zifforintc  climb  the  trees 
and  are  found  upon  thoir  leaves.  The  ordinary  tide  at  Panama 
amounts  to  16  or  20  feet,  the  extreme  to  2S  feet,  so  that  once  a 
fortnight  a  lower  zone  of  beach  may  be  examined  and  other 
shells  collected.  The  beach  is  of  fine  sand,  with  ree&  of  rocks 
in  the  bay, 

Qallapagoa  Islands. — Out  of  111  sea-sheUs  collected  hereby 
Mr.  Sliming,  43  are  unknown  elsewhere ;  25  occur  in  Masatlan, 
22  in  Central  America,  38  in  Panama,  but  only  11  in  South 
America. 

Littoral  ehelh  common  to  Panama  and  t!te  Oallapagot  (C.  B.  Aduna.] 

Cypnea  nibeddei:if .  GoliuuLella  nigrlcaoi,  TnrHneUA  ceniL 
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Slronibiis  gnclHoF* 
Ibirez  fythrostoinuit 

f,     imperialis. 

M     ndix. 

„     braaBica. 

n     Dumocexos.  &o. 
Banana  maricata. 

r,      KiooqiiifonniB. 
Hyriitica  patnla. 
Bicinola  clathiata. 
Purpoca,  maoy  sp. 
ICoaooeroB,  many  sp. 
„        bravideiitatuB. 
w        dngulatiia. 
ClaveUaf  distorta. 
Oliva  poiidiyTia. 

„    ai^ndidula,  &o. 
Northia  priatia. 
Harpa  crenata. 
ICaleaiingeiir, 
iCitra  Inca,  &c. 
Terebra  lnctnoaa,  9lc, 
Gonna  regolaria,  &e. 
PleurotQOiat  many  ap. 
GanceUaria  gonioatoma. 
„         cassidifonniB. 
M  chrysoatoma. 

ColambeUa,  many  ap. 


Panama  shells. 

CkdmnbeDa  atrambiformis. 
ICargindla  carta. 
Cypnaa  nigro-ponctata. 
Trivia. 

Pyrula  Tentricoaa. 
Natica  glauca. 
PUeopsia  hunftaricoidea. 
Crucibulum  auricnlatmn,  &c 
Trochita  mamillaria. 
Creiiidula  arcuata,  &c. 
Littorina  pulchra. 
Turritella  Califoraica. 
Truncatella,  3  ap. 
Coecom,  8  ap. 
Imperator  onguia,  9tc. 
Trochus  pellia  aerpentia. 
Vitrinella,  13  ap. 
Nerita  oraata. 
Patella  maxima. 

Diaciaa  atrigata. 

„       OnmingiL 
Lingula  aemen. 

Blbida. 

audebaidi. 


» 


Placonomia  foliacea. 
Ostrea  aquatorialia. 
Spondyina  princepa. 


Pecten  magnificoa. 
Area  lithodomua,  &c. 
Pectmicalaa  tfaacllama,  fcc. 
Nucula  exigna. 
Leda,fi0p. 
Canliom  aenticoaimi. 
M      macoloaom. 
.Carditalaticoata. 
Oouldia  Pariflca. 
Cytherea,  many  ap. 
Venua  gnidin. 

n     hidtrioiiica. 
Artemis  Dunkeri. 
Trigona  crassatelloidea. 
Cj'clina  aubqnadrata. 
Venernpiii  foliacea. 
Petricola  Callfoniicaf  &c. 
Tellina  Burneti. 
Cumingia  coorctata. 
Semele,  7  ap. 
Baxicava  pnrporaacena. 
Oaatrochnna. 
Sdecortos  locidua. 
Lyonaia  brevifrons. 
PandcHa  arcuata,  &c. 
Pholaa  melanuro,  &c. 
Parapbolas. 
Jouannetia  pectinata. 


XrV.  Perxtvian  Peovincb. 

The  coast  of  Peru  and  Chili,  from  Callao  to  Valparaiso,  affords 
a  large  and  characteristic  assemblage  of  shells,  of  which  only  a 
small  part  have  been  catalogued,  although  the  district  has  been 
well  explored,  especially  by  D'Orbigny,  Cuming,  and  Philippi. 
M.  D'Orbigny  collected  160  species,  one-half  of  which  are 
common  to  Peru  and  Chili,  whilst  only  one  species  {Siphonarta 
Lessonii)  found  at  Callao  was  also  met  with  at  Payta,  a  little 
beyond  the  boundary  of  the  region.  Mr.  Cuming  obtained  222 
species  on  the  coast  of  Peru,  and  172  in  Chili.  Hupe  has 
described  201  species  in  Gay's  work  on  Chili.  The  island  of 
Juan  Fernandez  is  included  within  this  province.  Only  a  few 
of  the  Peruvian  mollusks  can  be  here  enumerated. 


Onychoteathia  peraptoptera. 

.Xolia  Inca. 
Doris  Peraviana. 


Diphyllidia  Ciivieri. 
Posterobrancheea. 
Aplysia  Inca. 
Tornatella  venuata. 

E  3 


Chiton,  many  ap. 
Patella  scurra. 
Acmna  scutum. 
Crucibulum  liguaiium. 
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Solea  gl«<idila. 
Solacortu  DombeyL 


SV,  MaoBujibio  VnovnscE.  \ 

This  region  inclimes  the  coasts  of  Tienu  del  Faego,  the  Falk* 
land  lel^ds  (Ualvinas),  and  the  mainland  of  South.  Amerioa, 
from  P.  lC«lo,  on  the  east  coaat,  to  Concepcion,  on  the  weot.  It 
is  deecribed  by  M.  D'Orbigny  and  Mr.  Darwin  (Jonmal,  p.  177 
et  saq.]-  Philippf  aleo  has  given  attention  to  it ;  he  aaaiglu  88 
speciee  to  the  district  near  the  Straita  of  Magellan.  Oily  13 
Bpecies  are  known  from  the  Malyiuaa,  and  11  of  these  h&ve  not 
been  met  with  elsewhere.  The  southern  and  western  coaate  are 
amongst  the  wildest  and  stormiest  in  the  world ;  gladen  in 
many  places  descend  into  the  eea,  and  the  passage  round  Cap« 
Horn  has  often  to  be  made  amidst  icebergs  floating  frtim  the 
south  polar  continent.  The  greatest  tides  in  the  straits  amount 
to  dO  teat.  "  In  T.  del  Fuego  the  giant  sea-weed  {Maerocgitu 
pyrifera)  grows  on  every  rock  ftom  low-water  mark  to  43 
fiithoms,  both  on  the  outer  coast  and  within  l^e  channels;  it 
not  only  reaches  up  to  the  snr&ce,  but  spreads  orer  many 
fathoms  and  shelteiB  multitudes  of  marine  animalB,  including 
beauijfol  compound  Ascidians,  varioiiB  patelliform  shells,  Trochi, 
naked  moUusca,  cuttle-fish,  and  attached  biyalves.  The  rocks, 
at  low  wator,  also  abound  with  shell-fish  which  are  very  dif- 
ferent in  their  character  from  those  of  corresponding  northern 
latitudes,  and  even  when  the  genera  are  identical  Ute  speoies  are 
of  much  larger  size  and  more  vigorous  growth."* 


PATAGOKIAH  FBOTIVCB. 


83 


Katic&limbala. 
LamfiUaTia  antarodca. 
Uttorina  oaliginoBa. 
Chemnilzia  Americana. 
*Scal«ria  tjrevia. 
*lYochita  pQeotiM. 
Crepidiila  Patagmica. 
Trochos  Patagonicds. 
*Mazgarita  MaMDS. 
•Sciasurella  oooica. 
*FiaBiirella  radioea. 
Puncturella  conica. 
Nacella  cymbularia. 
•PateUm  deamata. 


*Pat«na  barbaia. 

*  M     zebrina. 
Siphonaria  lateraiit. 
Chiton  aetiger. 
Denis  lutec^ 
JEdis  Patagonica. 

*Spongiobrancli«i. 
SptraUsr  cacollata,  66'  S. 

Terebratella  crenulata. 

*  „    Hagellanica,  many 

varieties. 
Waldheimia  dilatata. 
Pecten  Patagonicos. 


PectcB  comewiw 

Mytilus  Magellanicna. 
*Modiolarca  tn^)ezina. 

Leda  solcnlata. 
*Caidita  Thouaraii. 
*Astarte  longirosths. 
«Venu8  ezalbida. 
•Cyamiom  antarcticum. 

Mactra  edulis. 
*Lyonsia  MalvinensiB. 

Pandora  cistula. 

Saxicava  antarctica. 

Octopus  megalocyathus. 


XVI.  Pataoonian  Pbovincb. 

From  S.  Catharina,  south  of  the  Tropic,  to  P.  Melo.  This 
coast-line  has  shifted  considerably  since  the  era  of  its  present 
fiEkiina.  M.  D'Orbigny  and  Mr.  Darwin  observed  banks  of  recent 
shells,  especially  Potamomya  lahiaUiy  in  the  valley  of  La  Plata 
and  the  Pampas  around  Bahia  Blanca.  Mr.  Cuming  also  met 
with  Voluta  Brasiliana,  and  other  living  shells,  in  banks  dO 
miles  inland.  Of  79  shells  obtained  by  M.  D'Orbigny  on  the 
coast  of  N.  Patagonia,  dl  were  peculiar,  1  common  to  the  Falk- 
land Ids.,  and  S7  to  Maldonado  and  Brazil.  At  Maldonada  37 
species  were  found,  8  being  special.  10  common  to  N.  Patagonia, 
2  to  Bio,  and  17  to  Brazil.  Of  the  latter  8  range  as  far  as  the 
Antilles ;  viz. : 


Crepidula  acoleata. 

.,       protea. 
Fholaa  costata. 


Mactra  fragilis. 
Venus  flexnoea.* 
Lndna  semi-reticulsta. 


Modiola  viator. 
Plicatula  Barbadensis. 


At  Bahia  Blanca,  in  lat.  39^  S.,  the  most  abundant  shells 
observed  by  Mr.  Darwin  (p.  243)  were 


Oliva  auricularia. 
puelchana. 


M 


Oliva  tehuelchana. 
Voluta  Brasiliana. 


Volata  angulata. 
Terebra  Pata^nica. 


M.  D*Orbigny*s  list  also  includes  the  following  gonora  and 
species: — 


Octopus  tehuelcbns. 
Columbella  sertulariam. 
Bnllia  globulosa. 
Pleurotoma  Patagonica. 
Fiflsurellidsea  megatrema. 
PanopsBa  abbrevlata. 
Periploma  compressa. 
Lyonsia  Patagonica. 
Solecurtus  Platensis. 


iEolis. 

Paludestrina. 

Scalaria. 

Katica. 

Chiton. 

Solen. 

Latraria. 

Donacilla. 

Nucula. 


Leda. 

Cytherea. 

Petricola. 

Corbula. 

Pinna. 

Mytilus. 

Lithodomus. 

Pecten. 

Ostrea. 


•  The  variety  of  Venvs  flexuosa  found  at  Rio  can  be  distinguished  from  the  West 
Indian  shell,  which  is  the  Venus  punctifera  of  Gray. 
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XVII.  Caridbean  Peotinoe. 

The  Gulf  of  Mgsico,  tho  West  Indian  Islands,  and  the  eastern 
cooat  of  South  America,  as  for  us  Bio,  tona  the  foorth  great 
tropical  region  of  marine  life.  The  number  of  ehella  is  e  " 
matod  by  I'rof.  C.  Q.  Adams  at  not  leaa  than  loOO  apedeB.  Of 
these  500  are  deaoribed  by  M.  D'Orbigny  in  Hamon  de  la  Sagn'a 
History  of  Cuba,  and  a  small  number  of  the  BraeiliEUi  apeoiea 
in  the  eamo  author's  Travels  in  South  America.  A  list  of  Uia 
Barbadoea  ahell?  boa  been  given  by  Sir  £.  SchombuTgk. 

The  coastB  of  the  Antilles,  Bermuda,  and  Brazil,  are  fringed 
with  coral  reefs,  and  there  are  considerable  banks  of  gulf-weed 
at  some  distance  from  the  coast  of  tha  Antilles. 

West  India  SJidU, 
ArgvaiV^th  OnunaatrepheB,  Cl^o^ra.  Chelfitnpij. 


Claralulazelini. 

Hlpponrimiliol.. 

Moigindlii. 

Pit«>p.i.nillitui.. 

CifVirm^^ui^MM. 

Cjima  mus. 

Creindola  KoleiU. 

„      CHDlhems. 

Trivi*  iwdiculiH. 

B7d.dD.ph]r.l.. 

BQu^hsrfllstuli[». 

PyramirteHa  liolnlmts. 

DiKinumtlUmm. 

„       Batn. 

Plim.ih.crf.liiU. 
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8  erenulata.  ■ 

Artemifl  concentrica. 

Strigflla  eaniarla. 

oancellata. 

„       lucinalia. 

Becuele  reticulata. 

▼iolaceft. 

Cydina  saccatai ' 

n     tariagata. 

ereadione. 

lYigon«  mactroidas. 

Ciiniiiigia« 

,       cirdaata, 

Petricola  lapicida. 

Iphigenia  BraaOieniia. 

,       mactilata. 

CapsQla  coccinea. 

Lntrarialineata. 

,       gigantea. 

Feriploma  inaqaiTalTis. 

,       flexoosa. 

M     Umaoolata. 

XVm.  TBANS-ATLAirno  Pbovhtcb. 

lie  Atlantic  coast  of  the  United  States  was  supposed  by  Prof. 
Porbes  to  consist  of  two  provinces :  (1)  the  Virginian,  from  G. 
.  to  0.  Hatteras,  and  (2)  the  Carolinian,  extending  to  Florida; 
no  data  w^e  supplied  for  such  a  division.  The  total  nnm- 
of  mollusca  is  only  230,  and  60  of  these  range  farther  north, 
Doing  moreover  common  to  Europe.  These  two  regions  are 
otimes  treated  of  together  as  the  Pennsylvanian  province. 
>T.  Gould  describes  110  shells  from  the  coast  of  Massachusetts 
kh  of  Cape  Cod,  of  which  $0  are  not  found  to  the  northward, 
form  the  commencement  of  the  proper  American  type.  The 
lis  of  New  York  and  the  southern  Atlantic  States  are  de- 
bed  by  De  Kay,  in  the  State  Natural  History  of  New  York ; 
list  supplies  120  additional  species,  of  which  at  least  a  few 
stragglers  from  the  Caribbean  province ;  e.g.  Chama  arcindla, 
igenia  kevigata,  Capstda  deftorata* 

M.  Massachoaetts.    Y.  New  York.    SC.  South  Carolina.    F.  Florida. 


18  mua.   F. 

scMiereua.   M.  SC. 

a  obsoleta.    M.  F.  (Max.) 

trivittata.    M.  SC. 

vibex.    M.  F.  (Mexico). 
Qra  FlOTidana.    ( Mex. ) 
t)ra  dislocata.    Y.  SC. 
la?  papyracea.    F. 
ircarica.    M.  SC. 

canaliculatum.    M.  SC. 
,  literata.    SC. 
;inella  camea.    F. 
iolaria  distans.    SC.  (Mex.) 
nbella  avara.    M.  Y. 
lla  caudata.    M.  Y. 
raduplicata.    Y.  SC. 
etus  perspectivus.    Q.  SC. 
xialineata.    M.  SC. 
multistriata.    M.  Y. 
turbinata.    NC. 


Cerithiom  fermginemn.    F. 
„        4  sp.    M. 

Triforia  nigro-cinctiia.    M. 
Odostomia,  6  ap.    M.  Y. 
Turritella  interrupta.    M.  Y. 

„       concava.    SC. 
(Vennetns  lumbricalis.    M.  ?) 
Calyptraea  striata.    Y. 
Crepidula  convexa.    M.  Y. 

„       fomicata.    M.  F.  (Mex). 
Littorina  irrorata.    Y. 
Fissurella  aitemata.  (Say)    ? 
Chiton  apiculatufl.    M.  SC. 
Tomatella  puncto-atriata.    M.  Y. 
Bulla  insculpta.    M.  Y. 


Ostrea  eqiiestris.    SC.  F. 
Pecten  irradians  {scallop). 
Avicnla  Atlantica.    F. 
Mytiltia  leucophantus.    SC. 


rhe  aea-shells.  of  the  United  States  have  also  been  collected  and  described  by 
Le  Sueur,  Conrad,  and  Couthouy. 
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UndiolBCanliiieiiali.  Hictis  linUlta.    8C. 

„       pliMiul*.    M.  Y. 

Am  poDdemK.    SC. 


iMwriifc    M.T. 

uiuIlculUL    Y.K 

Huodc 

•n»iR«*ta.    H-T. 

ToUin. 

8  up.    SC.  F. 

■quilli.    SC. 

Cnmm 

[i.WlliiioM«.    M. 

>«ur.    Y. 

rukbiUi.    a.r. 

tutnglUs.    M.  SC. 

oribtau.    H.  P. 

Coitiillt 

LCKmtlKll.     U.F. 

Periplom*  Lem*.    M.Y. 

Wjwcea.    M.Y 

LjMUiim  hfiUna.    Y. 

JtrUinMla.     M.  r. 

Pholu 

coitUL    SC.  F. 

LAND  EEG10N8. 
DiBtribuiion  of  Land  and  Fresh-water  Sketti. 

The  boundaries  of  tho  Natural'IuBtory  land-regions  are  n 
distinctly  marked,  and  have  been  more  fully  invoBtigated,  I 
their  counterparts  in  the  sea.  Almoet  every  large  island  ha 
own  &iiua  and  flora ;  ahnost  every  river  system  its  peci 
fresh-water  fish  and  shells ;  and  mountain-chains  like  the  Aj 
appear  to  present  impassable  barriers  to  the  "nations' 
animals  and  plants  of  either  side.  Exceptions,  however,  oi 
which  fhnw  Uiat  beyond  this  first  gonoi-alisation  there  exit 
higher  law.  Tho  British  Channel  is  not  a  barrier  between 
provinces,  nor  is  the  Medit^rranoan  ;  and  the  desert  of  Sal 
separates  only  two  portions  of  the  same  zoological  region, 
these  and  other  similar  instances  the  "harrier"  is  of  later  < 
than  the  surrounding  fauna  and  flora. 

It  has  boen  often  remarked  that  the  northern  part,  of  the  i 
of  tho  world  presents  tho  appearance  of  vastly-extended,  co 
nental  plains,  much  of  which  is,  geologically  speaking,  : 
land.     In  the  poiitherii  hi'mispheru  the  continenta  t  "" 
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gW^  "Way  to  mere  identity  of  genera ;  these  are  replaced  by  family 
toaemblances,  and  at  last  eyen  the  families  of  animals  and  plants 
become  in  great  measure  distinot,  not  only  on  the  great  conti- 
nents, but  on  the  islands,  till  every  little  rock  in  the  ocean  has 
its  peculiar  inhabitants— the  suryiyors,  seemingly,  of   tribes 
\7hicl1  the  sea  has  swallowed  up.    (Watorhouse.) 

The  two  largest  genera,  or  principal  types  of  the  land  and 
fresh- water  shells,  ffdix  and  UniOy  haye  an  almost  uniyersal 
range,  but  admit  of  many  geographical  subdiyisions.*  Amongst 
the  land-snails  are  seyeial  species  to  which  a  nearly  world-wide 
range  has  been  assigned,  sometimes  erroneously,  as  when  Helix 
cicairicosa  is  attributed  to  Senegal  and  China,  or  Helix  similaris 
P^r.  to  Brazil  and  India ;  and  often  correctly,  but  only  because 
they  haye  been  carried  to  distant  localities  by  human  agency. 
Land-snails  are  in  fayour  with  Portuguese  sailors,  as  **  liye  sea 
stock ;  '*  and  thoy  haye  naturalised  the  common  garden-snail  of 
Europe  {Helix  aaperaa)  in  Algeria,  the  Azores,  and  Brazil ;  and 
Helix  laotea  at  Tenerifife  and  Mte.  Video.  Achatina  fulica  has 
been  taken  from  Africa  td  the  Mauritius,  and  thence  to  Calcutta, 
where  it  has  been  established  by  a  liying  naturalist ;  and  Helix 
hortensia  has  been  carried  from  the  old  country  to  America,  and 
naturalised  on  the  coast  of  New  England  and  the  banks  of  the 
St.  Lawrence.  Bvlimua  Ooodalli,  indigenous  to  the  West  Indies 
and  S.  America,  has  bee^  introduced  into  English  pineries  and 
to  Mauritius.  Helix  pdchellay  one  of  the  small  species  found  in 
moss  and  decayed  leayes,  inhabits  Europe,  the  Caucasus, 
Madeira,  the  Cape  (introduced),  and  N.  America  as  far  as  the 
Missouri*  Helix  cdlaria  inhabits  Europe  and  the  Northeni 
States  of  America,  and  has  been  carried  abroad  with  the  roots 
of  plants,  or  attached  to  water-casks,  and  naturalised  at  the 
Cape  and  New  Zealand.  Testacella  maugei  has  been  transported 
from  the  Canary  Islands  to  England. 

The  fresh-water  Pulmonifera — Limnoea^  Physay  PlanorhiSf 
Ancylua — and  the  amphibious  Succinea^  haye  a  nearly  worid- 
wide  range ;  and  like  aquatic  plants  and  insects,  often  re-appear, 
eyen  at  ttie  antipodes,  under  familiar  forms.  The  range  of  the 
gill-breathing  fresh-water  shells  is  more  restricted. 

The  Old  World  and  America  may  be  regarded  as  provinces  of 
paramount  importance,  having  no  species  in  common  (except  a 

*  In  cataloguing  Unionida,  the  river  and  country  of  each  species  should  be  stated. 
American  authors  are  too  often  contented  with  recording  such  localities  as  "  Nash- 
ville ''  and  "  Smithville,"  which  are  quite  unintelligible.  Almost  as  uncertain  in  their 
meuiing  are  S.  Vincent,  S.  Cruz,  S.  Thomas,  Prince's  Id. ;  whilst  the  latinised  names 
of  places  often  defy  all  attempts  at  re-translation. 
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few  in  the  extreme  north],  Eind  each  possassiiig  man;  oharao- 
teristiQ  genera. 


cCS;. 

OUWcrU. 

Clrtnla. 

Crui»do;(«.. 

TTocluUell* 

ALcwlii. 

idcpona. 

PdplM. 

AdcnU. 

Hemitiii^ 

Vibei. 

Pirai... 

Onphiuin. 

Melatoms. 

UauigljT*!* 

CyllDdnlli. 
Simpulopaia. 


The  Land  Proviiices  reprosented  on  the  map  are  the  prmwi«l 
Botanical  Begions  of  Prof.  Schouw,  as  given  in  the  Physical 
Atlas  of  Berghaus ;  and  it  is  proposed  to  inquire  how  far  theM 
diyisioiiB  are  confirmed  b;  the  land  and  fresh-water  shells,  mon 
especially  by  the  land-snails  [HelicidcE,  Limtu:idiB,  and  Cydottt- 
mid<B),  which  haye  been  so  elaborat«ly  catalogued  by  Dr.  Ii> 
Pfeiffer.* 

The  first  Botanical  region — that  of  Saxifrages  and  Mosses— 
has  not  been  numbered  on  the  map,  altboagh  its  boundary  is 
given  by  the  line  of  northern  limit  of  trees.  This  line  nearly 
coincides  with  the  Isotherm  of  32°,  or  peiTnanent  ground-frostl 
but  in  Siberia  the  pine-forosts  extend  15°  farther,  owing  to  thfl 
absence  of  winter  rains  and  the  bright  clear  air. 

In  this  region  shells  are  very  rare ;  Dr.  Middondorff  found 
Fhyia  hypnorum  in  Arctic  Siberia,  and  Lvmnaa  geUeritola  (Beck] 
inhabits  the  warm  springs  of  Iceland.  The  few  speoies  dis- 
covered by  MUller  in  Greenland  are  supposed  to  be  peculiar: — 
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1.  Gebmanio  Region. 

The  whole  of  Northern  Europe  and  Asia  bounded  by  the 
Pyrenees,  Alps,  Garpathianil',  Caucasus,  and  Altai,  constitutes 
but  one  province,  with  a  fauna  by  no  means  proportioned  in 
richness  to  its  extent.  * 

The  land-snails  amount  to  more  than  200,  but  nearly  all  (or 

at  least  fiye-sizths)  are  common  to  the  Lusitanian  region,  f 


Heliz 90  Papa  44       Cydoatoma 1 

Boliiniiliu... 10  Clausilia   52       Acicula 1 

Zoa. ,...%  Vitrina  6       Limax   9 

Azeca. >     5  Snccinea  5       Arion 4 

•  Cionella » )  Balea 1       Carychiam  1 

The  fresh-water  shells   belong  to  these  genera  and  sub 

genera : — 

iJnuuea 20  YeUetia 1  Unio,  sp.  and  van. ...  20 

Amphipeplea   2  Neritina,vani 3  Anodon,  van 20 

'      I^ysa 5  PaladinaandBitliyiiia23  Alasmodon   3 

Aplexa  1  Talvata 5  Cyclae    6 

I^arbis 16  Conovuloa  (Alexia)...    3  Pi«idiiiin  11 

Aocylus t  Drieasena I 

According  to  Beeye,  there  are  19,9  British  molluscs,  of  which 
176  dwell  on  the  land  and  23  in  the  water.    Of  the  species  for- 
merly thought  peculiar,  Pvpa  anglica  and  Helix  fusca  haye  been 
finuid  in  France,  and  Helix  lamellata  in  Holstein.  tHelix  excavata 
(Bean)  is  still  unknown  upon  the  Continent ;  and  Oeomalacua 
nacidosus  and  Limnasa  involtUa  haye  only  been  met  with  in 
the  south-west  of  Ireland,  but  are  possibly  Lusitanian  species. 
Dreisenapolymorpha  has  been  permanently  naturalised  in  canals 
(p.  424 ),  and  Testacella  Maugei  and  haliotidea  in  gardens ;  Bu- 
limtia  decollatus  and  Ooodalli  have  been  often  established  in 
greenhouses.     Some  species  are  now  very  scarce  in  England 
that  were  formerly  abundant,  as : — 

Clauflilia  plicatula.  Yertigo  Yenetzii,  Succlnea  oblonga. 

Vertigo  minntissima.  Helix  lamellata  Acicula  fusca. 

Others,  which  occur  in  the  newer  tertiary  depoats,  have 
become  quite-  extinct  in  England,  such  as : — 


*  The  mean  temperature  of  the  winter  and  sunmier  months  averages  86* — 67" ;  in 
Vestem  Europe  autumn  rains  prevail,  and  sunmier  rains  in  Eastern  Europe  and 
Siberia. 

t  It  was  the  opinion  of  Professor  E.  Forbes  that  all  the  species  of  the  Post-pliocene 
and  of  Northern  Europe  and  Asia  had  originated  beyond  the  bounds  of  that  region. 


lUNtTAL  OF  THE 

HiUi  fruUcnm,     IMiig  in  Fnncc  ud  Smd 

-    ntSnaOk,. Oeniunj. 

■    labyiinthloa  {EoaADe)  NswEneluuL 


Ob  tlie  other  h&ud,  Bome  of  the  oommoneat  liviiig  qieckf 
haTe  not  boen  found  foBBil;  e.g.  Selai  lUpcrM,  pomatia,  ood 
taniiana.     Serer&I  genera  only  occur  foeail  in  the  older  ter- 

GlandLna.  CyclotnB.  KmuAn^ 

FmeipiDa.  Uegilomuloma.  Helniiik 

C]4iDdrall>.  Cnipedoponti.  IttlMoaf^M. 

The  following  oatiinateB  have  been  made  of  the  nuinbet 
of  air-breathing  molluaca  inhabitiiig  the  Y&rious  countriee  of 
Europe: — 

fceili-wBler),  Maqiiin  Trndat, 
SBlmBtiii.  S03(19T    .,      6         .,         ),BcUotti. 

I  IB  ,"  )l  Martna  xnA  f\ide. 
.2(1  „  i,  N^litndrr  anJ  mmfcMftjSii. 
t  „  ),  Wallaiicrii, 
Thia  tahlo  Booma  to  show  that  the  Puhnonifera  are  m 
numerous  in  the  wannest  parts  of  Europe,  and  tBat  that 
nnmbera  doclino,  aa  far  aa  apociea  ore  concerned,  aa  we  ~ 
proach  the  Polar  regions.  Thus,  in  the  Mediterranean  KM 
there  are  600  species,  in  Germany  200,  in  Norway  50,  in  Lap- 
land 16.  Hitherto,  only  33  species  have  been  obtained  from 
EiiTopean  countries  north  of  the  Arctic  circle.  The  mint 
northerly  Epeciea  are  Limncea  paliatris,  Phyaa  /(mtinali»,  Phj/lt 
hyptiontm,  and  Succinat  j5«(ne. 
■  Dr.  Middendorff  givoa  the  following  list  of  Siberian  shellJ  in 
his  Sihiriache  Jieiie  (Band  II.  th.  1.  Petersb.  1851)  :— 

Hetfx  cajtbUBlfium  TrkiiEflk.  LLmnpu  Bta^aliB,  Gembll.  lAuttk, 
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HikhyniaKlckxiL.  B.  Ami,  Altai. 
TaWata  cxistata,  var.  Sibirica,  Benuiiil, 
Beresov;  KamtscluitkA. 
M        piacinalia,  B.  Ami. 
Unio  oomplanatiu  Kamtschatka. 
w    I>aliu8icti8,  Mid.  Schilka. 
ft    Mcmgo^ifiTOS  M.  Gorbitza,  Dauria. 
AboAiwi  lierciileiiB,  M.  Scharanai. 


Anodon  anatinos,  Tnngnaka. 

„      ceUensis  var.  Beringiana,  Kamt- 
schatka. 
Cyclas  calyculata,  Bemaul,  R.  Lena,  B. 

Ami,  8.  KamtB. 
Piaidium  fontinale,  Bereaov. 

obliquum,  Bemaul,  Tomsk. 


>i 


2.  LusrrANiAN  Begion. 

The  conntries  bordering  the  Mediterranean,  with  Switzerland, 
Austria,  and  Hungary,  the  Crimea  {Taurida),  and  Caucasus, 
form  a  great  province  (or  rather  cluster  of  provinces)  to  which 
Ptofessor  E.  Forbes  applied  the  term  Lusitanian.  The  Canaries, 
Azores,  and  Madeira  are  outlying  fragments  of  the  same  region.  * 

In  Southern  Europe  about  600  land-snails  are  found,  of 
Which  above  100  are  also  spread  over  the  Germanic  region  and 
Siberia ;  and  20  or  30  are  common  to  Northern  Africa.  Besides 
these  60  others  are  found  in  Algeria  and  Egypt,  100  in  Asia 
lOnor  and  Syria,  and  135  in  the  Atlantic  Islands,  making  a 
total  of  nearly  900  species  of  ffelicidoe,^ 

Of  the  12  species  of  ^onitea  (proper)  10  are  peculiar  to 
Lnsitania. 

The  species  of  BtdimtUf  Achatina^  and  Pupa  are  small  and 
minute,  belonging  to  the  sub-genera  BulimvXus,  Cionellay  Zua, 
Azeca,  Vertigo,  &c. ;  4  (of  which  2  are  Algerian)  have  been 
referred  to  Olandina, 

In  this  region  are .  also  found  22  species  of  Cydostomidce  and 
44  Limacidoe: — 


Helix. S92 

Bulimus 80 

Saccinea  8 

Achatina  25 

Tarnatellina 3 

Balea , 4 

Pupa 120 

Clauailiat 247 


Vitrina 11 

Dandebardia 3 

Helicolimax 3 

Limax   , 28 

Arion 7 

Phosphorax  1 

Testacella 2 

Pannacella  5 


Cryptella  1 

Cyclostoma  5 

Craspedopoma 3 

Pomatias  10 

Acicula 4 

Oarychium   3 


The  jfresh- water  are  shells  of  the  sdme  genera  as  in  the  Ger- 
manic province,  and  the  numbers  about  the  same ;  with  the  addi- 
tion of  several  species  of  Melaniay  MelanopsiSy  LithoglyphuSj  and 
Cyrena,    Melanopsis  btuxinoidea  is  found  in  Spain,  Algeria,  and 

*  In  the  South  of  Europe  rain  seldom  falls  in  summer,  but  is  frequent  at  other 
seasons,  especially  in  winter.    The  mean  temperature  is  64** — 72°. 

t  The  writer  is  greatly  indebted  to  W.  H.  Benson,  Esq.,  for  information  respecting; 
the  land-flhells  of  the  Lusitanian  province,  Africa,  and  the  remote  islands. 

X  Many  of  these  cannot  be  considered  species^  i|i  the  sense  here  understood,  but  ooify 
as  raeUf  or  geographical  varieties. 
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Syria,  having  become  extinct  in  thointerreDuig  conntoies.  Two 
Bpeciea  of  Lithoglyphiu  inLabit  the  Danube;  Cyreua  {Corbicui^ 
Fmiormitana  is  found  in  Sicily,  two  others  in  the  Euphratos, 
and  C.  conlo&rtna  in  the  Alexandrian  Canal. 

The  Luaitanian  province  includes  nnmeroiu  minor  regions, 
the  islands  and  mountain  traata  especiallf  being  centres  oi/od 
whore  a  number  of  peculiar  species  are  aaBociated  with  those 
living  around.  Thus,  of  species  not  as  yet  recorded  from  other 
localities,  Switzerland  has  28,  the  Austrian  Alps  46,  Caipa- 
tbiane  28,  North  Italy  and  Dalmatia  100,  Bonmelia  20,  Oteett 
and  its  Archipelago  90,  Anatolia  50,  Caucasia  20,  Syria  30, 
Lower  Egypt  and  Algeria  60,  Spain  26,  and  Fortogol  IS 
Belkidas  and  9  Limaetdee. 

Jfoitterranean  Tilandt. 

Corfu,  Cyprus,  Bhodes,  Syra,  Candia,  and  C^te,  have  each  » 
few  peculiar  land-snails,  amounting  to  40  species  altogether. 

Balearic  Ttlei. — HoUi  Oraellsiana,  hiapanica  (var.  balerica]. 
nyellii,  minoricenais ;  and  Cyolostoma  femigineum.,  common  to 
Spain  and  Algeria. 

Coreica, — Helix  Baspaili,  tristis,-  Clausilia  4  ep. 

Sordtnid.— Helix  Sardieosis,  meda,  tenui-coatata,  Fup»  3, 
Clausilia  1. 

Malta  has  2  peculiar  speciea  of  Helix,  and  a  Clausilia  {KeUaritY 

Sicily  has  40  peculiar  species  of  Helices  and  3  Limacee.  Tbu 
island  is  connected  with  North  Africa  by  a  winding  shoal  iritb 
deep  water  on  each  side. 

Madeira  Oroup, 
These  ancient  volcanic  islands,  660  miles  south-west  of  Por- 
tugal, consist  of  Madeira,  with  Fora  and  three  other  islets  called 
Bezertas,  and  Porto  Santo,  26  miles  to  the  north-east,  with  tba 
rocky  islets  Pern),  Baxo,  and  Cima.*  The  land-snails  have 
been  described  by  the  Bev.  B.  T.  Lowe,t  and  form  the  sub- 
ject of  a  monograph  by.  Dr.  Albers.J  The  investagationB  of 
Mr.  Vernon  Wollaston  have  nearly  doubled  the  niunber  of 
known  species,  which  now  amount  to  134.    The  VOrma  belong 

*  TheH  Iflanda.  ud  ilso  tbs  CanirleB  aod  Azom,  oonUln  mirlDB  tuaatlkm 
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ectdon  Hdioo^Umax,  the  Cyolostomas  to  the  sub-genus 
opoma^  and  half  the  Papas  to  Vertigo. 

1    Bnlimiu  3  OionellA   S  Limnwai ^.^  1 

4    Olaodina 4  Pupa 0  Ancylos 1 

....^...    a   Azeca 8  Balea. 1  Conomlns S 

S   Tomatellina 1  ClatuiliA S  Fedipei  (afra.) ...  I 

..........  76   Zna  3  Cyclostoma ......    3 

le  92  found  in  Madeira  or  the  Dessertas,  70  are  peculiar ; 
^hich  39  are  peculiar,  inhabit  Porto  Santo  and  its  islets ; 
rs,  of  which  4  are  widely  difiPused,  are  common  to  Madeira 
rto  Santo.  One  species  is  peculiar  to  the  Dezerta  Grande ; 
38  and  1  variety  to  the  southern  Dezerta  (Bugio) ;  1  to 
rthem  (Cho);  1  variety  to  Ferro.  Seven  species  are 
n  to  the  Dezertas ;  1  to  the  great  and  northern  Dezertas; 
Madeira  and  Dezerta  Grande;  and  3  to  Madeira,  Porto 
and  the  Dezertas.  Of  those  species  which  inhabit  more 
ne  island,  the  specimens  from  each  locality  are  recog- 

as  distinct  races  or  geographichal  varieties.  Helix  sub^ 
and  papUio  are  found  on  the  Dheo  Baxo ;  H,  turricula  on 

Of  the  total  number  (134)  112  species  are  peculiar  to  the 
a  group;  5  are  common  to  the  Canaries;  4  to  the  Azores, 
9  to  the  Guinea  coast;  11  are  common  to  Southern  Europe, 

2  Limrunda  and  7  slugs,  which  may  have  been  recently 
iced,  viz. : — 


pincomm. 

Helix  ceUaria. 

Zaa  hibrica,  var. 

xiegatus. 

„     crystallina. 

.,  foUiculus. 

itiquomm. 

n     puana. 

Bulimus  decollates. 

{Testis. 

„     pnlchella. 

„       ventrosus,  Fer. 

igates. 

M     lenticula. 

Balea  perversa  (p.  293). 

gi  Maugei. 

(  „     lapicida,  fossil). 

Linuina  truncatula. 

haliotidea. 

Cionella  acicula. 

Ancylus  fluviatilis. 

.t  quantities  of  dead  shells  of  the  land-snails  are  found  in 
b  sand-dunes  near  Cani9al,  at  the  eastern  extremity  of 
•a,  and  in  Porto  Santo,  including  64  of  the  living  species 
which  have  not  been,  found  alive.  As  the  fossil  examples 
>ral  species  are  larger  than  their  living  descendants,  it 
ible  that  some  of  those  reputed  to  be  extinct  have  only 
rated.  It  is  a  remarkable  fact  that  some  of  the  com- 
;  living  species  are  not  found  fossil,  whilst  others,  now 
ely  scarce,  occur  abundantly  as  fossils.* 

c  Uardla,  W.  and  B.,  was  supposed  to  be  extinct,  but  in  1865  Mr.  Wollaston 
it  alive  in  two  almost  inaccessible  spots  on  the  north  coast  of  Madeira :  it  is 
ve  of  the  Canaries. 


UANTTAL  OF  THS  irOLLDBCA. 

Extind  Land-inaiU  of  Madtm. 
Belix  delE^iiiiDU.  Lowe.    M. 


WB  (=  clirr»oiiie1a,tin«).  P. 

s,Love  (phlebophonvBT.T).  P< 
..     uoiraiciuui.  Fer,  {punctulu^  nujot?),  M.  P. 
Glaudint  cyllchu*.  Lowe.    P.  SsnUi. 
CloneUs  eiiliins,Low«.  P, 
Pupa  lineuris,  Lowe.  UL  (dniDuUBlau,  HarlmT). 

The  problem  of  the  colonisation  of  those  ialandB  receivei  •!* 
ditional  light  from  the  oircumBtaiiceB  noticed  at  other  oceanic 
ialands,  especially  the  Canaries  and  8t.  Helena.  There  is  eri- 
denco  that  this  mountain  group  has  not  arisen  newly  from  th* 
sea,  and  great  probability  that  it  has  become  insulated  Ij 
the  Bubeidence  of  the  surrounding  Imid.*  The  character  uil 
arrangement  of  its  fkuna  is  probably  nearly  the  same  now  u 
when  it  formed  part  of  a  continent,  and  the  diminution  of  ^ 
land-Bholls  in  variety  and  size  may  be  the  result  of  a.  modem 
change  of  physical  conditions  brought  about  by  human  agencf, 
as  at  St.  Helena.  The  annual  fall  of  rain  is  now  29-82  inchaB, 
whereas  it  was  remarked  by  Columbus,  three  hundred  and  fiftf 
years  ago,  ' '  that,  fonnerly,  the  quantity  of  rain  was  as  groat  in 
Madeira,  the  Canaries,  and  the  Azores,  as  tn  JamaUa,  but  sinoa 
the  trees  which  shaded  the  ground  had  been  out  down,  rain  had 
hecmne  much  more  rare.f 

The  Azores  are  a  group  of  9  volcanic  islands,  800  miles  Test 
of  Lisbon,  the  loftiest  being  Pico,  7,613  feet..  The  number  of 
land-sheUa  have  been  recently  increased  h)  66  by  Morelet  and 
others, — including  Limax  i,  Arion  3,  Tataoma  1,  Yitrina  7, 
Hdix  30,  Bvlimus  10,  Zua  1,  Pwpa  6,  Balm  1,  Avria^  3.  Of 
these  2S  are  found  in  Europe,  7  in  Madeira,  4  in  the  Oanaiy 
Islands,  and  the  remaining  29  are  peculiar. 

The  Canary  Island)  are  sixty  miles  west  of  A£ica,  witJi  a 
tamperatuTB  of  60° — 66"  in  the  coolest  half  year,  and  78° — 87* 
in  the  hottest.  The  land-snails  are  about  SO  in  nomber,  in- 
cluding ^«^t:i;  SO,  Naninal,   Vitritia  S,  Bidimut  16,  AehaHna  S, 
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ysUymxdm.  Of  these,  60  are  peculiar,  12  are  oommon  to 
am.  Tjurope,  and  4  to  the  West  Indies  P  1  to  Morocoo,  1  to 
La  (also  European),  and  1  to  Egypt.  The  fresh-water 
>  are  J^hyta  2,  AncyUu  1. 

iix  tuttdata  and  McAndrei  are  peculiar  to  the  rocky  islets 
rn  as  the  "  Salvages,"  north,  of  the  Canaries, 
le  absence  of  Western  African  land-shells,  and  the  presence 
'est  TndiaTi  species  may  he  explained  by  the  currents  which 
3  from  the  Antilles,  as  shown  on  the  map.*  Some  of  tho 
opean  species  may  have  been  introduced  (e.^..  Helix  lacUa, 
luif  ceUaria) ;  but  the  presence  of  20  Lusitanian  species,  in  a 
L  €fi  80,  is  too  remarkable  to  be  accidental. 
he  Cape  de  Verde  IslandSf  although  much  farther  to  the  south, 
also  much  fiEurther  from  the  continent,  being  320  miles  west 
!ape  de  Verde ;  the  mean  temperature  is  65^ — 70^,  and  the 
station,  as  Dr.  Christian  Smith  remarked,  is  more  like  that 
lie  Mediterranean  coast  than  West  Africa.  Of  the  12  land- 
1b,  two  are  oommon  to  the  Canaries  and  Azores. 

Luntanicm  Species  of  Wide  Diatribution, 

Helix  anumda,  Sicily— Palma. 

„     planata,  Marocoo — C?aiiaries. 

„     lenticnla,  S.  Europe— Bfadciira— Canaries. 

M     loceti,  Sicily,  Morea— Algeria— C.  de  Terde— Canariea. 

„     lanuginosa,  Majorca— Algeria— Palma. 

„     fimnlata,  Syria— Egypt— Lancerotte. 

M     Michandl,  smnmit  (rf  Porto  Santo— Tenmiife  f 

„     cydodon,  Azores— Canaries— O.  de  Verdes. 

„     advena,  (=  entbeseens  Lowe),  SCadeira— Azores— St.  Vincent. 

„    pUearia  and  planorbella,  Canaiies— Porto  Bico  f 
Bolimns  subdiaphanns,  Canaries— Azores— C.  deTerdes. 
„     bOBticatns  and  badiosns.  Canaries— St.  Thomas  f 

iseenHon. — ^This  barren  yolcanic  island,  in  the  midst  of  the 
jantic  Ocean,  is  not  known  to  possess  any  terrestrial  Pulmoni- 
%  beside  a  slug,  the  Limax  Ascensionia,  Mr.  Benson  thinks 
±  some  HelicidcB  might  possibly  be  found  on  tho  Green 
contain,  2,840  feet  high,  where  the  garrison  have  their  gar- 
is.  Mr.  Darwin  remarks  **  we  may  feel  sure  that  at  some 
mer  epoch,  the  climate  and  productions  of  Ascension  wore 
.•y  different  from  what  they  now  are." 

8t  Helena  (No.  28  of  Map). 

rhe  island  of  St.  Helena  is  800  miles  S.E.  of  Ascension,  and 
30  from  the  nearest  African  coast  of  Benguela.    It  is  entirely 

Long  before  the  diBCovery  of  America  it  was  observed  that  the  westerly  gales 
died  ashore  stems  of  bamboos,  trunks  of  pines,  and  eveo  livii^  men  in  canoes,-^ 
aiboldt,  iL  p.  402, 
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TolCBuio.     The  mdigenoos  plants  are  all  peculiar,  and  not  mon   - 
related  to  those  of  Western  A&ioa  thaji  to  Br&zil.*      The  land    ' 
aliellB  are  also  peculiar ;   13  speoieB  have  been  described,  to.  '— 
ffelix,  "  Bp,  BulimM  5,  Achatina  2,  Pupa  1,  Sucdnea  {fftlutga)    ■; 
2.    As  many  moro  have  been  met  with  only  in  tiie  oonditdon  (a    - 
dead  sheik,  rarely  retaining  their   colour  and   traneluceiioy. 
They  sje  found  beneath  the  suiface-soil  in  the  aides  of  ravines 
vom  by  the  heavy  rains,  at  a  height  of  1,200  to  1,700  feet 
"  Their  extinction  has  probably  been  caused  by  the  enliie  de- 
struction of  the  woods,  and  the  consequent  Iobb  of  food  and 
shelter,  which  occurred  during  the  early  port  of  last  century." 
(Darwin's  Journal,  p.  488.)     A  living  Sidimm,  related  to  tits 
extinct  B.  Blofieldi,  is  found  feeding  on  tbe  cabbage-trees,  only 
on  the  highest  points  of  the  island. 

Es^inct  Land-sMU  of  St.  Hdena-i 
Bglifflu  adHb  Tiil^uL  Bollmoi  nlegatDi, 

„       Dtmriai.  HeUx  biUniQllata. 

„       BJofleldl.  H      poJTodon. 


The  large  BvMmvA,  (fig.  123,  p.  291),  has  no  living  analogue  in 
A&ica,  but  is  a  member  of  a  group  charaoteristio  of  tropical 
America  (to  which  the  uamee  Plecochiltte,  Fachyotu  and  CkqirtUa 
have  been  given),  including  S.  lignatas,  B.  WiaWatw,  B.  goni- 
ostoraui,  and  especially  B.  eulcatui  (Chilonopsis,  Fischer)  of  St 
lago.]:  The  four  next  species  belong  to  the  same  type,  but  are 
smaller  and  slenderei'.  "  The  marine  moIluAke  of  the  coast  of 
St.  Helena  would  lead  us  to  infer  the  very  ancient  isohitiou  of 
that  island,  whilst  at  the  same  time  a  pre-existing  doser 
geographical  relationship  between  the  AMcau  and  the  Arnarifmn 

■  "  II  miffU  perhaps  hare  been  eiptctsd  Uiit  the  aEunlnatioD  of  the  ilcinlty  of  (ha 
Conga  vould  tasTs  thrown  aom;  light  no  the  arfgin.  if  I  idiit  m  sspma  mjaelt.  at  tl» 
Fkm  of  St.  Helena.  This,  hawerer.  bag  doI  pcond  Co  be  th*  oug ;  foi  ndtbei  hae  a 
Binule  indigenouB  >peci«8,  nor  bave  an;  ol  the  prindpsl  geuen  ehuotariaiDg  Ou 
regetation  of  that  iiland,  been  Foimd  either  on  tbeltankaof  the  Collar),  or  on  any  other 
jan  ol  (hi«  cnnst  of  Africa."— E.  Brown,  Appendix  to  CapUin  Tookej^  KMlMlTe  U 
UieCoD^P^xp^dlrion  (p- 476).  ISIB. 
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omtiaentB  than,  now  fnaintainB  is  dimly  indicated.    The  infor- 

mitioa  "WO  liairo  obtained  reapectixig  the  extinct  and  exinting 

tmrtnaV  moUiiaVB  would  seem  to  point  in  tlio  aamo  direction, 

nd  MBoxedly  to  indicate  a  doser  geographical  alliance  between 

*  fit.  Helena  and  the  east  coast  of  S.  America  than  now  holds." 

(ForbeB.) 

Tridan  cPAcunha  (No.  29  of  Map). 

Two  peculiar  species  of  Balea  (Tristensis  and  yentricosus)  are 
fafdnd  on  this  remote  and  lofty  island,  which  attains  an  eleya- 
tkm  of  8,236  Ibet. 

3.  Afbioak  Begioit. 

Tropical  western  AMca,  with  its  hot  swampy  coasts  and  river 
ndleys  is  the  region  of  the  great  AchatinoB  and  Achatina-like 
BuUmi,  the  largest  of  all  Hying  land-snails.  In  1863  the 
numbers  known  wero— Ft^tia  4  sp.,  Streptaxia  7,  Hdix  30, 
lypa  5,  Bidimua  60,  AchtUtna  64,  Succinea  3,  and  Perideris  18. 
iSfrepfoxts  B^dimana  inhabits  the  Qninea  Islands.  Helix  Folini, 
BulimuB  numidicua  Bud/dsUgiatuB,  Pupa  cryatallumBJodaorghum, 
Achatifia  ooJufimo,  gtriakHaf  and  loiophaga  are  found  on  Princes 
Island ;  Pupa  puHUa  on  €k>ree  Island ;  BtUxmua  {P$eudac7iatina) 
Downeai,  AehaHna  ioshma  and  Olandina  cerea  at  Fernando  Po. 
TbB  reversed  river-snail  {LaniUes)  is  generally  diffused  in  the 
fresh  waters  of  AMca ;  several  species  of  Potamides  and  Vibex 
are  Ibimd  in  the  embouchures  of  the  western  rivers  and  Pedipea 
on  the  sea-flhore.  The  firesh-water  bivalves  of  Senegal  are 
similar  to  those  of  the  Nile : — 

PWdiiim  pandticiiin,  Egypt.  Iridins  exotica,     Senegal. 
Cyrenoidei  Dupomti,  Senej^.  „       nibens  „ 

Cortniciila,  4  ap.         Egypt.  Fleiodon  ovatna  „ 

iKidiiia  nilotica  „  JBtheiiaaemilunata   „       Nile. 

„      a«gy^tiaca        „  Galatea  radiata         „ 


4.  Oapb  Beoion. 

Dr.  Krauss  describes  41  species  of  land-snail  from  South 
Africa,  and  Mr.  Benson  has  famished  a  list  containing  22 
others ;  these  are  all  peculiar,  except  a  Succineay  which  appears 
to  be  only  a  variety  of  the  European  S,  putrisy  and  two  Euro- 
pean Helices  (H.  ceUaria  and  pvIcJiella)  probably  imported  to  the 
environs  of  the  Cape.  In  1863  they  had  raised  the  number  to 
about  90.  There  are  also  3  slugs,  9  freshwater  Pulmonifera,  7 
marine  Pulmonifara,  6  freshwater  bivalves,  and  5  univalves. 
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The  epeciee  found  at  the  Cape,  Algoa  Ba;,  Natal,  fto.,  are  for 
the  moat  part  difibrent — Folamidei  decoUaiiu,  ClioneUa  ginuata, 
a  inhubit  brackish  waters. 


CjvlistaiaK S       Auriculi   ~ t 

5.  TEMEH — MADAOAaOAB. 

The  S.  W.  Highlands  of  Arabia  (Temen)  &rm  a  diatinct 
Botanical  province  isolated  by  rainlees  deserts  to  the  nortii. 
The  land  snails  consist  of  a  few  species  oi^tHe  and  Bviima, 
Ct/dosloma  lifhidum,  tmd  3  species  of  the  saotion  Otopoma,  t, 
group  also  found  in  Madagascar.  Two  species  are  common  to 
the  island  of  iSocofra  (No.  30),  which  also  has  aspa<uea(of  ihipa) 
common  to  Uodagascar.  Bulvmai  gmllaini,  Oi/dotU/ma  gmlian, 
modettum  aud  Souleyeli  aie  found  on  the  island  of  Abd-et-Qouri. 

Very  few  land  shells  have  been  collected  on  the  mainlaitd  of 
Eastern  A&ica,  although  it  is  a  rainy  region,  and  well  wooded 
in  the  southern  part ;  5  species  only  are  reooided  from  Uoga- 
doxa  and  Ibu,  belonging  to  tho  genera  Htlia,  BuHmvhu,  Adia- 
tina,  Pupa,  and  Otoponui.  On  the  Island  of  Zanzibar  are  found 
Achalina  Bodatzi  and  ailiea,  Cytloiloma  CVepItnt  and  Zangve- 
larica ;  Pupa  cerea  is  conunoa  to  Zanzibar  and  Madagascar. 

Madagascar  itself  is  rich  in  land  shells ;  Dr.  Ffeifi^  enume- 
rates— Helix  28  «p.,  Sviinwt  6,  Swxinea  14,  Pupa  1,  Aohatitta  4 
(one  of  which,  eaa-mia,  is  allied  to  A.  Gciumna,  of  W.  AMea), 
and  32  Cycloatomidm.  chiefly  of  tho  section  witli  spiral  -ridges 
[TropidophoTa),  3  of  the  division  Olopoma.  CydoBtoma  cartni- 
/frum  and  Cuvieri  are  found  on  the  Island  of  Noase  Be;  Helix 
guillaini  on  S.  Maria  I.  Amongst  the  fresh-water  shells  are 
Mdania  amarula,  MeUmaina  jhiminea,  and  NeriUBa  tmvna. 

The  land  shells  of  the  Maeojrene  lalandt  are  nearly  all  peou- 
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Si^cAeUei  (No.  31  of  Map). 

I          l^wmacclla  Ihusumiflrl. 

BalimiM  ornatai. 

M       folvicaos. 

„     StaderL 

^     SootoyetL 

,,        polchram. 

M     TmM|ii6lMrio«. 

Cyolotni  «oiioidtw. 

Stcegmis  8«irioyeU. 

f 

Mawritiui  (32). 

hnnaeella  periudda. 

Helix  Budayi. 

Pupa  LaiKilliertL 

n        Bangii. 

„     odontina. 

Cycloftoma  Barclay!. 

Vitrina  angolaris. 

Michaodl. 

Hdixphflyrina. 

Tomatdliua  ceraica. 

„         carinatiun. 

f,    inTraricoIor. 

Qibbm  AntonL 

n         ondolatum. 

i        M    itylodoo. 

ft     LyonnetL 

„    fftnritiiwia. 

Soootneaip. 

Oydotaa  ooQoidaoft  r 

Bulimni  clayulinoB* 

Otopoma  ListarL 

K    nwBonL 

n       Bfamitiaaas. 

n      hwnaBtoiQa. 

K   jwrniewiiuk 

Popaptgoda. 

Bealia  nibeiiB. 

«    mncnMuitek 

m    'llMU* 

n    anraatiaca. 

M    aiteUa. 

„   ralcata. 

»    maWUma. 

„    rofa. 

„   davolata. 

„    axpaiMilabris. 

„     limilarifl. 

„   modiolvB. 

„    globosa. 

M     ndftdta. 

M    fuBioida. 

Megalomastoma  trooeam 

n    alUdyaaa. 

.n    ▼waipoitt. 
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Two  large  spocies  of  AchaUna  {/tdica  and  panthera)  abounding 
in  the  coffee  plantations,  are  believed  to  have  been  introduced. 
The  aimaal  £dl  of  rain  in  Mauritius  is  35*25  inches. 

Bourbon  (No.  33). 

Helix  9«latura.  HeUxtartnla. 

M     deCecta.  „     Brandiaoa. 

„    deUbour  PiqpaLaigillierti— Mauritius. 

Rodriguez, 
Cyclofltoma  articulatujn,  3£adaga8car  ?  Streptaxis— py  rif ormlB. 

No.  34.  KerguderCs  Land,  Helix  Hookeri  was  collected  at 
this  island  when  yisited  by  the  Antarctic  Expedition. 


6.  Indian  BEeiON. 

Proceeding  eastward,  in  Asia,  the  species  of  AchaUna^  Pupa, 
Claueiliaf  Fhyaa,  Limax,  and  Cyclostoma  rapidly  diminish  or 
quite  disappear.  Helices  of  the  section  Nomina  become  plenti- 
fol,  amounting  to  150  species,  and  BuUmulus  and  Cydophorua 
attain  their  maxJTmim.  Leptopomay  and  Pupina  are  peculiar  to 
the  Asiatic  Islands. 

Our  catalogue  of  Indian  land  shells  must  be  very  imperfect, 
including  only  about  180  Helicidoe  and  50  Cydostomidoe.    A  very 

f2 
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few  of  the  Indian  epeciM  are  common  fa>  Chiiu)  and  tlie  Amaiie 
Islands,  or  eren  to  Ceylon,  The  ehella  of  norUierii  India 
resemble  those  of  the  Lusitanian  re^on ;  in  the  south  they 
approximate  more  to  the  large  and  vividly  colonred  apecieg  of 
the  Asiatic  Islands.  In  the  Himalaya  land  shells  are  nnmennu, 
and  ascend  e^  high  as  the  region  of  Jonipen  sad  Bhododen- 
drons,  4,000—10,000  feet  above  the  sea. 


ClwiiUii  —  I       Leptapmia  __ 1 

VlOiu ,.._..  ft  PtenKyeln*  ..... ....  It 

SircpiuU 3       SucclDu I       Cfclatat    „.„.  t 

BuUmui «S       Pamucellii  3       M^nlooiuun* * 

AchSliDft IS  CycloUODU 1  lMplnmii..«n.         } 

Farmacella  and  Vaginviv*  are  foniid  in  India,  and  the  typical 
fresh-water  species  of  Qnadium,  Ordinary  forms  of  Limnoi  ^ 
and  Planorbia  are  abundant,  and  there  is  one  species  of  .^ru^iu. 
Fkyea  occurs  only  in  a  fossil  staf*,  or  is  repraaented  by  UiB 
singular  Camptocenu  of  Benson.  Hypottviaa  Bm/tix,  Avrii.^ 
JudcE,  and  Polydonia  tcarahaetta  are  also  Tniliain  forms. 

The  gill-breathing  fresh-water  shells  of  India  are  very 
numerous,  especially  the  Uelanias  and  Melanatrias,  and  species 
of  Firena,  Faladomu«,  Semimitra  (retuss),  AmpuUaria,  Fahidina, 
Sithynia,  Nematura  (delt*),  Aitiminea  (iiisciata),  Neritina  (par- 
tdculady  crepidularia  and  Smithii)  and  Navifella  [tessellata]. 

The  brackish-water  species  of  Oeritkidium,  Terebralia,  and 
Pyrozui  are  mostly  common  to  India  and  North  Australia. 

The  fresh-wafer  bivalves  are  a  few  ordinary  forms  of  Umo, 
3  species  of  Cyrena,  a  Corbicula  (of  which  6  species  have  boon 
made),  Oydaa  Indica,  Area  tcaphvla,  Olaucomya  ttrea,  and  Jfova- 
cvlina  gangetica. 

Ceylon,  The  land-shells  of  Ceylon  have  been  investigated  by 
Mr.  Benson  ;  they  most  resemble  those  of  the  Neilg^erry  hills, 
but  are  nearly  all  specifically  distinct,  and  even  some  of  the 
genera  are  peculiar.  It  seems  entitled  to  rank  as  a  provinw. 
Helix  WalUmi  and  Skiruutri,  are  examples  of  the  most  charac- 
teristic form  of  Helices ;  the  Yitrini-form  type  (Nanina)  is  also 
common.  S.  hcemaatoma,  one  of  the  most  conspionons  specieB, 
found  on  trees  at  F.  Oalle,  is  common  to  the  Nicobar  I^ands. 
The  Acliatinas  belong  to  a  distinct  section  {Leptinarta,  Beck), 
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ler  ahftllB  belong  to  tlie  gonom  Tamnwa,  Pliyn, 
(^no^  fomid  on  tlie  Contuient);  Fknorbis,  Ifdaiiia, 
i  (peonliar),  BiJnidomas,  BiQiynia,  Ampolliim,  Neri- 
Loell&9  TJnio,  and  Oyrana. 

tj^ioobav  laluids  axe  firand— Oatanliui  tortooaai,  Hdi- 
»bazica  and  Fopina  Nioobaiioa.  MbUs  earfcwug  ii  from 
.     (Beok.) 

7.  Ohiva  ahd  JiPAir. 

Eew  land-mails  known  from  Ohina  axe  of  Indian  and 
dan  .types;  tIb. — Helix  20,  Nanina  10,  Streptaads  1, 
i-Ohina),  Bolimns  5,  Aoliatina  2,  Papa  1,  OUnmUa  11» 
sa  1,  Hdicariim  6,  Oyxdophoros  1,  Oyolotos  1,  Otqpoma  L 
»  Island  of  Ohnsan  Dr.  Oantor  disoovered  the  genera 
mia  and  IncOana.  The  most  chaxaotoxistio  hmlTes  are 
mya  8inmn$f  and  %mpAyfiola  jpUecOa;  8  speoies  (or 
ea)  of  Oyiena  and  9  Cloxhionlas  axe  descrflMd  1^ 
J%ifior6M  by  Danker. 

he  Japanese  and  LooHshoo  Islands  only  9  speoies  of  Helix, 
STanina,  2  of  Olaom'lia,  and  2  of  Heliosiion  hare  been 
to  obtained. 

8.  PHZupvnra  IsLAiriM. 

extraoidinary  liohness  of  these  islands  has  been  derelqped 
f  by  the  reseurohes  of  Mr.  Oaming.  The  HdieidoB  (abore 
re  inferior  in  nomber  only  to  those  of  Lasitania  ^nd  the 
BS,  and  vastly  superior  in  size  and  beauty  of  colouring. 
Ifdoitomidas  {55)  are  not  much  fewer  than  in  India.  Nearly 
\  species  are  confined  to  particular  islands,  and  the  repeti- 
P  forms  makes  it  probable  that  many  of  them  are  geogra- 
Tarieties.  The  climate  is  equable,  with  a  temperature 
lat  of  South  China  (66^ — 84°),  woods  are  prevalent  and 
ins  heavy — all  circumstances  &vourable  to  the  individual 
anoe  of  land-snails. 

160  CUuuilia  1       Oyolotos   ^..  6 

ft 40  Vitrina  18       Megalomastoma 1 

fionf 3  Oydopaonis 16       Piqdna 9 

us 105  Leptopoma  16       Helidna   7 

Helices  belong  in  great  part  to  the  section  CdUicochluis 
and  Hdicostyla  (mirabilis)  P6r.  Some  with  sharply-keeled 
i  have  been  called  Oeotrochi  (Iberus  of  Albers).  The 
i  are  chiefly  of  the  section  Orihoatylua  (Beck),  large  an4. 
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higUy  oolonrod,  -mtb  a  hydrophanout  epidermis,  the  bands  be- 
coming translucent  when  wetted;  otlkers,  like  the  vell-knoTn 
B.  pervenui,  Tepresent  ttie  typic^  Brazilian  forms.  To  then 
islands  belong  most  of  tike  helicina-shaped  (^dophori  {Ltpk- 

The  fresh- vator  shells  are  nrmterons ;  above  100  vera  obtained 

by  Ur.  Cuming,  including  many  apecias  of  M^nia  (fii  ?),  Navi- 
cella  lifuala,  and  luborbicularit,  5  species  of  Olaveomya,  Vnio 
verecundus,  a  Corhicula,  and  11  sp.  (P)  of  Cyrena. 

Cekbee  and  Molucca).  From  these  islands  we  have  on  recoid, 
at  present,  16  species  of  Helix,  Nanina  19,  Bnlimos  3,  Titrina 
2  (-riridia  and  flammulBta,  Quoy],  Cyclophorus  1.  In  the 
fresh-water  ponds  and  lirnlets  ISr.  A.  Adams  found  species  of 
Melania,  Assiminea,  AmpuUaria,  and  NaTicells ;  Auricula- 
subnlata  and  ConoTulus  leucodon.  Neritina  sulcata  was  fonuf 
on  the  foliage  of  trees  several  hundred  yards  fWim  tiie  water. 

9.  Java. 
The  Java  group,  inclnding  Floria  and  Timor,  have  been  par- 
tially explored  from  tiie  head-quarters  of  tbe  Dntoh  settlement^ 
at  Batavia,  The  land  and  fresh-water  shells  are  neariy  sB' 
peculiar,  a  few  only  being  common  to  the  Philippines  and  Norti 
Australia ;  they  have  been  described  and  figured  by  M.  Albert 
Mousson  (Svo.  Zurich,  1849,  22  plates). 


'J 

*^<^*"" 

Cyilotai    

AmpifllBl. 

FHBHtlla    

The  land  shells  of  this  great  island  an  fJmoattmktio>wn,  and' 
the  only  reason  for  mentioning  it  separately  is  the  doubt  whethv 
it  should  be  considered  part  of  the  Javanese  Provinoe,  tat* 
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rtoma^  xn.  Ao«L\axi^  logs  tiBed  as  landing  places,  12  miles  from 
BMa^Tip  'tibe  'Pa.Titai  river.  The  mangrove  swamps  abound 
f^  CjQTi^bidixiixi,  Texebralia  Telesoopium,  Potamides  palustris, 
BsAQiUoyiSL  \  A.\ixicula  Midae  and  Polydonta  scarabseus  inhabit 
libddaxcLp  ^wooda. 

11.  Paptta  aot)  New  Ibeland. 

The  laxid:  ehells  of  New  Qninea  are  nearly  all  distinct  from 
^boee  oi  the  Pliilippines  and  Molucoas,  and  inolnde  some  related 
to  ihe  Polyneeiacn  types.    The  Louisiade  Islands  to  the  south- 
eat  and  Ne#  Ireland  on  the  north  of  New  Gidnea  are  included 
with  it. 

Hiiix; <., 99      Pivtol* S       Lcpropon*   1 

Kanina  7       Pnpina  S       Cyolotus    1 

BnUxiiiis 9       Otopoma   1       Helicina   8 

CffrencB  are  numerous  in  this  region.  Cydostoma  austraU  is 
common,  to  the  Aostralian  Islands  and  New  Ireland ;  (7.  Massenas 
to  Australia  and  New  Ghiinea,  and  C.  Vitreum  to  New  Ireland, 
New  Gkiinea,  the  Philippines,  and  India. 

12.  AusTRALiAir  Eegion. 

Both  &una  and  flora  of  Tropical  Australia  are  distinct  frt)m 
those  of  New  South  Wales  and  Tasmania,  the  principal  barrier 
being  the  desert  character  of  the  interior ;  but  the  localities  of 
the  land  shells  have  not  been  defined  with  sufficient  accuracy  to 
show  whether  they  are  equally  distinct.  The  most  complete  list 
is  given  by  Pix)f.  E.  Forbes,  in  the  Appendix  to  McGillivray*s 
Narrative  of  the  Voyage  of  H.M.S.  Eattlesnake  (1846-50) ;  it 
specifies  48  Helices  (of  which  H.  pomum  is  the  most  conspicuous), 
10  Bulimi,  an  Achatina,  6  Vitrinas  {Heltcarion)  belonging  to  the 
mainland,  and  one  from  the  Lizard  Islands,  and  a  dextral  Balea 
(australis).  Pupa  and  Helicina  {Oouldiana)  are  only  found  on 
the  islets  off  the  north-east  coast,  and  Pupina  {hilinguis)  at  Cape 
York  and  the  adjacent  islets ;  a  portion  of  the  province  which  is 
densely  wooded,  and  lies  within  the  rain  region  of  the  Asiatic 
Islands.  Cydostoma  hilabre  of  Menke's  Catalogue  is  probably 
West  Indian.  The  fresh- water  shells  of  Australia  are  Planorbia 
(Hlhertiy  Iridinae?  (Victoria  E.),  Unio  auratv^y  cticumoides,  super- 
hu8  {Hyridella),  austrcdis^  Corhicula  4  species,  Cyrena  3,  Cyclaa 
egregia  (Hunter  B..),  Pisidium  semen  and  auatrale^  the  last  common 
to  Timor. 

More  recently  Cox  has  described  178  species,  belonging  prin- 
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cipally  to  East  Australia.  He  ootioeB,  Helix  133,  Titrina  1T< 
Succinea,  12,  Bnlimtu  IT,  Papa  6,  Balea  1,  and  otheta  belongiiig 
to  genera  Tiiboniophorua,  Limax,  and  Planorbis. 

13.  SOITTB  AttSTBALU.  ASD  TAStLUOA. 

From  estra-tropicol  Awrtralia  ve  have  tbe  following:— 
Helix  9,  Helicarion  2,  Bulimna  2,  Socoinea  I  (oonmion  to  Swan 
BiTer  aud  Tasmania) ,  Limax  oliyaoeos,  and  one  Ancyloe.  Two 
of  the  largest  land  snails,  HtlKC  Otmningluiimi  and  Ftdeoneri,  are 
found  in  New  Soutli  Wales.  The  coaate  of  tliia  region  are 
thinly  wooded,  hut  much  of  it  is  rendered  desert  by  want  of 
rain  ;  ia  New  South  Wales  droughts  reour  at  intervals  of  twelve 
years,  and  sometimea  last  tliree  years,  doiii^  Tluok  time  ecaicdy 
any  rain  lalls, 

14.  New  Zeai-aitd. 

The  moist  and  equable  climate  of  tiiese  islands  (which  have  a 
mean  temperature  of  61° — 63")  is  favourable  to  the  existence  of 
numerous  land-snails.  Nearly  100  species  of  land  and  freah- 
water  shells  are  already  determined,  and  are  all  peculiar ;  Uie 
genua  Hdix  musters  60  species,  some  of  which,  including  the 
great  H.  Baehyi,  resemble  in  shape  the  European  HdiceUat ; 
Bnlimus  3,  Balea  (peregrina),  Vitxina  2  of  pecnliar  form,  Tor- 
natellina  1,  Cyclophoras  cytora,  and  Omphalotropis  egea. 
There  are  two  slugs,  Limax  antipodarum  and  Janella  bitenta- 
cnlata;  two  fresh-water  pW7n«n^»\i,Fbysa  variabilis  and  Latia 
neriloides;  several  marine  air-breathers.—Oncidium  (Peronia]  2, 
Siphonaria  3,  Amphibola  1  {avtUana).  The  other  fresh-water 
Bhells  are  Melanopsis  trifasciatus  (a  Lusitaman  type],  / 
antipodarum  and  Zelandice,  Amnicola  f  corolla,  Oyolaa  Z 
and  Unio  Monziesii  and  AucklandicuH. 

Fi'fnna  zebra  is  found  at  the  Auckland  Islands. 


15.  POLSNESIAK  BEOIOK. 

The  Pacific  Islands  are  partly  the  Tolcanio  summlta  of  eah- 
roorgcd  mountain  rangps,  usually  iringed  or  surrounded  with 
"  uartlv  atolh  or  laeoon  islands,  scarcely  rising 
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^'hieB.'y,    perhaps  entirely,  colonised  by  drift  from  the 

\csLxiic  groups  are  the  Ladrones,  Sandwich  Islands,  and 
iaa,  to  tli^e  xiorth  of  the  low  coral  £one ;  and  to  the  south 
lq  ^aloTHOiiB,  New  Hebrides,  New  Caledonia,  and  Feejees 
Tieudly  Xfilands,  Navigator's  and  Cook's  Islands — Society 
jistraV.  XBlands,  ending  with  Pitcaim's  and  Elizabeth 
L  "MBuy  of  these  are  very  lofty.  Their  mollnsoan  fauna 
aroly  peculiar,  but  it  has  most  affinity  with  those  of  New 
ind  and  the  Asiatic  Islands,  and  great  analogy  with  those 
L  IBLeleiia,  Brazil,  and  the  West  Indies. 

BoLUmums — New  Ilthridei-^^New  Caledonia — Feqeu, 

he  most  remarkable  land-shells  of  these  islands  are  the  great 
iculoid,  JBtdimi  (e.g.  B.  auris-bovirue  and  B.  mUtochliua  of 
Salomons).  Acicula  striata  and  2  sp.  of  Cyrena  are  found 
Tanicoro ;  and  Fhyaa  nnuata,  Peronia  acinoaa  and  corpulenta, 
I  several  Neritinas  and  coronated  Melanias,  have  been  ob* 
led  at  the  Feejees.* 

Bnlimos..... 10       Cyclophon)s 9 

Partula 6       Oo^plialotropiB 1 

AcicQla 1       Helicina. 6 

Friendly  Jslande — Naviyator^s — Society  Ialand$, 

he  principal  lofty  and  rocky  islands  of  the  southern  Pacific, 
which  land  shells  have  been  obtained,  are  Tonga,  Samoa, 
3la,  and  Manua ;  Tahiti,  Oheteroa,  and  Opara ;  Pitcaim's 
ind  and  Elizabeth  Island.  Each  appears  to  have  some  pecu- 
species  and  some  common  to  other  islands ;  the  little  raised 
il  islet  Aurora  {Metia)^  north-east  of  Tahiti,  250  feet  in  ele- 
Lon,  has  four  land-snails  which  have  been  foimd  nowhere 
— Helix  pertenuiSy  dcedalea,  Partula  pusilla^  Helicina  trochlea, 
3,moa  and  the  Friendly  Islands  must  have  intimate  geo- 
cal  relations ;  the  same  forms,  and  many  of  the  same  species 
and  shells,  occur  on  both  groups ;  not  a  single  Feejeean 
3ies  was  collected  on  either."    (Gould.) 

lix 13  Tomatellina 6       Cyclophoros 6 

nina 18  Pupa  3       Omphalotropis 6 

limuB 1  Succinea   12       ^elicina 13 

rtnla 15  Hectrina  1  - 

he  fluviatile  shells  are  species  of  Physa,  Melafiiay  Aeeiminea 

The  Feejees  ( VUi)  are  more  nearly  allied  to  the  westward  islands,  such  as  the 
Hebrides,  than  the  Friendly  Islands.  Succinea  and  Partula^  so  plentiful  at  the 
',  are  not  found  at  the  Feejees.    (Gould,  U.S.  Exploring  Expedition). 
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Low  ConU  lelanda. 
The  Atolls,  or  lagDon-islanda,  are  less  pntlifio :  3  StUeet  and 
2  Partidm  are  found  at  Oiuilan,  in  the  Caroline  AroliipeUgo ; 
and  baia  Chain  lelaud  {Anaaa),  the  centre  of  commerce  in  the 
BBs(«m  Archipelago,  have  been  obtained — Bdix  %  sp.,  Nanitia  1, 
Partvia  1,  Tomat^ina  1,   Cydophonu  1,  and  Jdtlmitput  muero-- 

Sandwich  lalandi. 
The  land  sheila  of  these  ialauda  ezoeed  200,  and  are  all,  or 

DQarlf  all,  peculiar:  there  is  onoXunox;  and  in  the  fresh  iraten 
are  found  Limncea.  volutatrix,  Phyia  reHcuUUa  (Qould),  Seritoptuf 
Neritimi  NiUtalU  and  undata,  and  Unto  eontradena  (Lea). 

In  the  I.  Eaui,  two  species  of  AchattTia  have  been  found; 
the  Achatinellee  are  elongated  (Lfptaehatina,  Q.)  and  the  Helicee 
planorboid  and  multdspirol.  In  Molokai  the  AckatLnellffi  ais 
large  and  coloured.  In  Uaui  and  Oahu  the  Helices  axe  small 
and  glabrous,  or  hispid,  ribbed,  and  toothed.  In  Hawaii,  Suc- 
cineas  prevail,  and  AchatineUae  are  rare.  (Qould.)  The  laige 
number  of  Achatinellae  is  partly  due  to  this  group  haying  beui 
speciall;#tudied  hy  Judge  Cooper  of  America. 


The  Island  of  Guam,  Ladrones,  has  3  sp.  of  Partttia,  2  of 
Achatineila,  and  1  Omphalatropit.  At  the  Marqneaaa  luTe  beeii< 
found  3  sp.  of  Nanina,  I  PartiAi,-&ni  I  SeUUna. 

NEW  WORLD. 

16.  Canadian  Beoioit. 

The  country  drained  by  the  Gh-eat  Lakea  and  Qi»  liverSt- 

Lawrence  possesses' very  few  peculiar  sheila,  and  these  moatiy 

of  fresh-water  genera.    It  is  chiefly  remarkable  for  the  piesenoe 
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Bdbc  boHmiiB  (invcttod),  ooart  d  New  Eiigl«Bd  and  btnki  of  St.  Lawrtaot. 

M     polchella  (Bmooth  tv.  only)*  Boiton,  Ohio,  Miaioari. 
HelioeUa  ceUaria  (glaphyiB,  Sajf),  N.  B.  ud  middle  SUtee. 

M       parm,  Hltidm»  and  fnlTaf 
SfoalnbEicai  Martb  Weat  Tezritory. 
AMdnea  ampliiMa  (=  campeatris,  Sayf). 
limax  asreatis  (=  tnnicatus,  G.)«  HaM. 

M     flaTua,  New  York,  introduced. 
Ttetlna penocida  (=  Ameiicanar)       Littuusa palortris  (s  elodea,  Sayt). 
Arion  horfenaia,  Kew  Tork  (Dekay.)  ,,       tranoatnla  (as  daafdioaaf). 

Mfiesm  bTpDontm  (s  etongaUi  Say  P). 
Auricula  deticnlato,  Mont.,  New  York  Uarbonr. 
Alasmodon  maigaritifenu  (=  arcoatiia,  Bamea). 
Anodon  cygnena  (=&  iloTiatilia,  Leaf). 

The  shells  proper  to  Canada,  or  derived  Arom  the  adjoining 
^te8,  are  only  6  sp.  of  Helix,  2  Succineas,  and  1  Pupa ;  8  sp. 
I  OydoB  have  been  obtained  from  the  region  of  Lake  Superior. 
The  following  species  occur  in  New  England : — 


Hdix 

Soodnea 

Papa 

Timnga.. 


1» 

St 

T 

7* 

AncylDa. S 


Phyaa. 8 

Planorbia 11 

Faludina  1 

ValTata 8 

Aorictila   1 


ITnio  6 

Alasmodon  8 

Anodon 8 

Pyclaa   6 

Pisidimn  1 


Carychium  exiffuum,  Say,  is  found  in  Yermont,  and  Limnoea 
(AcoUa)  graettU  in  Lake  Ghamplain ;  VcUvata  tricarinata  and 
Paludina  ddcisa  are  characteristic  forms. 

The  genera  ClauaUia  and  Cydostoma  are  entirely  wanting  in 
Canada  and  the  Northern  States.  The  Limacidce  are  represented 
by  Fhilomycua,  of  which  there  are  0  reputed  species,  ranging 
from  Massachusetts  to  J^entucky  and  South  Carolina. 


17.  Atlantic  States. 

The  parallel  of  36®  N.  lat.  forms  the  boundary-line  of  two 
botanical  regions  in  the  United  States ;  but  the  evidence  of  the 
fresh- water  shells,  in  which  they  are  particularly  rich,  seems 
to  favour  a  division  into  two  hydrographical  provinces — the 
region  of  the  Atlantic  streams  and  the  basin  of  the  Mississippi. 
About  50  fr^sh- water  PtUmoni/eraf  160  pectinibranchiata,  and 
250  bivalves,  are  reputed  to  be  found  in  the  States,  and  it  is 
supposed  that  only  a  few  species  are  commoD  to  both  sides  of 
the  AUeghanies.     Cydas  mirahilie^  Pisidium  Virginicum,  Cyrena 

8,000  feet  on  the  moantains  of  Scotland.  (Watson.)  According  to  Pallaa  it  abonnds 
on  the  western  flanks  of  the  Ural  Mountains,  but  disappears  on  their  eastern  side,  and 
is  not  found  in  Siberia.  In  the  Plioctne  period  it  appears  to  haye  spread  itself  north- 
ward and  westward  to  Iceland,  Greenland,  and  Newfoundland,  where  it  still  grows, 
the  only  heath  indigenous  to  the  New  World.     (Humboldt.) 
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CaroUnmuii,  and  Unto  compkniattu  and  radiatui,  i 
istic  of  ths  eagteni  rivers ;  Melania  dtrpygU  is  Sfud  to  be  Oie 
only  member  of  tluit  large  genus  found  aoatward  of  Qie  Hudson 
Biver.  Of  tlie  American  land-snails,  29  sp.  of  Helix,  6  Soc- 
cineas,  and  13  Fupas  are  enumerated  from  the  Atlantdo  States. 
In  Florida  tbe  propinquity  of  the  West  Indian  &una  is  strongly 
indicated  by  the  occurrence  of  the  great  Ola/ndina  fruneota,  t^ 
species  of  Cylindrdla,  and  a  Hdicina.  A  Cuban  apeciea  of 
Chondropoma  (C.  dentatum)  is  also  said  to  occur  in  Florida,  and 
Ampullaria  dupreua  in  Florida  and  Georgia. 

The  Pvinamifera  of  Nortli  America  tare  been  earefolly  esa- 
mined  by  Messrs.  £ianey,*  Bland,t  and  others.  The  following 
sununary  of  North  Aniarican  Pidmimifara  is  giren  by  ttr.  Biimey> 


Philomycni 2 

There  are  also  found  in  the  fresh  waters  of  this  district  Jfda- 
niadte  380,  PaludinidcE  58,  Cydadida  44,   Vaionidta  bSl. 

18.  Ameeioak  Beoioit. 

The  mass  of  American  land  and  fresh-water  ahellB  are  toond 
in  the  central  and  Houthem  States,  the  country  drained  by  the 
Uississippi  and  its  tributaries.  The  Sdidda  are  not  more  re- 
markable  for  size  and  colour  tlian  those  of  northern  Eorope ; 
the  most  characteristic  forms  belong  to  the  sab-geuns  Polygyra 
(or  Tridopaii,  Eaf.),  such  aa  Helix  Indentaia,  albokibrii,  hinuta, 
and  ieptemvolvia.  The  truly  North  American  forma  all  belong 
to  throe  genera,  \iz. — Helix  43,  Succinea  8,  Papa  3  spedee. 
In  the  Southern  States  are  also  found  fi  speoiee  of  Balimns, 
3  CylindrcUaa,  2  Qlandinas,  and  fi  Helidnie,  genera  whose 
mi'tixijifilis  is  in  the  Antilles  or  in  tropical  Amorica. 


MBXICAK  BXGIOK. 


*v» 


(JP.  mfognifica) ;  and  speoies  of  Valwdn^  LixMiafa^  Phy$a 

orhis^  ax^d  Anoylua  (5). 

fsb.-'w^ter  biyalves  are  also  extremely  numeroas :  the 

B  axe  imeqiialled  for  their  ponderous  solidity,  the  rich 

of  their  interiors,  and  the  variety  of  their  external  forms.* 

(don  cu/neatu$,  Cyrena  floridana,  16  species  of  CycUu,  and 

ufia  olUle^  belong  to  this  region. 

19.  Obboon  and  Califorkia. 

£he  'Fauna  of  the  region  beyond  the  Bocky  Mountains  is 
dieyed  to  be  almost  entirely  distinct  from  that  of  the  United 
iates.  Avion  (foliolatus)  and  Limoic  (Columbianus),  genera  not 
Bdigenous  to  eastern  America,  were  found  near  Puget  Sound. 
(Gould).  We  have  no  information  respecting  the  land  and 
fresh-water  shells  of  Russian  America,  but  from  analogy  we 
may  expect  to  find  a  few  there  identical  with  those  already 
mentioned  as  occurring  in  Siberia,  t 

The  shells  of  Oregon  and  California  are  principally  known  by 
the  researches  of  Nuttall,  Couthouy,  and  Binney. 

Helix 84       Fhysa 9  Cyrena  .....;» 3 

Bnlimm 10       Anoylns 4  Cydaa  1 

Achsdna  1       PUnortria  IS  ITnb  1 

Soccine*  4      Melanla 8  Alannodon  1 

18      PoUunidee 8  Anodoa 8 


_  ■ 

LimncBa  fmgtlisy  a  Canadian  species,  is  said  to  range  westward 
to  the  Pacific ;  and  L,  jugidaris  to  be  common  to  Michigan,  the 
North-west  territory,  and  Oregon.  (De  Kay.)  Limncea  vmhrosa^ 
Say  P  and  Plwnorhia  corpu2en<tia,  Say,  are  found  in  the  Columbia 
Eiver. 

20.  Mexigait  Eeoion. 

The  lowlands  of  the  northern  half  of  Tropical  America  con- 
stitate  only  one  botanical  region,  extending  from  the  Eio  Grande 
del  Norte  to  the  Amazon ;  but  on  zoological  grounds  it  may  be 
divided  into  two  smaller  areas.  The  Mexican  province,  includinf 
Central  America,  itself  comprises  three  physical  regions :  th 
comparatively  rainless  and  treeless  districts  of  the  west ;  tl: 
mountains  or  high  table-lands  with  their  peculiar  flora ;  ai 

*  The  private  cabinet  of  lir.  Jay  contains  above  900  species  of  North  Ameri 
CTkumufcr,  and  very  many  varieties. 

t  The  afflnity  between  the  Mammalia  of  the  Old  and  Kew  Worlds  is  greates 
eastern  Asia  and  north-west  America,  and  diminishes  with  distance  from  t 
regions.    (  WaUrhouu^  in  Johnston's  Physical  Atlas,  No.  38. ) 
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tbe  nuny  vooded  region  that  borden  tKe  Oaribbean  Sea.  The 
land  HDaila  of  Central  America  reaemble  Qiote  of  the  Antilles 
in  the  prevalence  of  some  characteristic  genera — Olandtna, 
Gylindnlla  and  Hrlinna, — of  vMch  very  few  apedea  are  fonnd 
on  the  northern  Coast  of  the  Onlf  of  Mexico.  Tbe  Bulimi  are 
nnineroua,  but  chiefly  thin,  translnc^nt  epecieo. 


Crclaphoru ... 


Amongst  the  fresh-water  diells  ore  Sentina  picta,  Cyctat 
macalata^  Corbkvla  convaxC,  and  T  species  of  Cyrena.  Fnim 
Uazatlan,  Ur.  Carpenter  describes  Oyrena  divacaa  and  Memitana, 
Onathodon  frigomu,  Atiodon  ckonia  (allied  to  tlie  Brazilian 
A.  anierina),  Phyta  auraniia  ELnd  elata,  FUmorbia  Hp.  Mdampai 
olivar:na.  Two  brackish-water  species,  CerUhidimn  t 
and  Montagnti,  are  common  to  South  America. 


21.  ANTtT.T.Ba. 

The  West  Indian  Islands  have  supplied  nearly  500  species  of 
Eelicid/E,  a  larger  number  than  any  province  except  the  \joA- 
tanian ;  and  above  260  Gyciostomida,  or  nearly  three  times  as 
many  as  India.  They  are  also  richest  in  generic  forms,  and 
the  climate  is  highly  favourable  to  the  mnltipUcation  of  indi- 
viduals. The  mean  temperature  of  the  Antilles  is  09° — 76°, 
vid  the  annual  fall  of  rain  exceeds  100  inches  in  moet  of  1^ 
islands. 


ooLtntBuir  Bxoiov.  Ill 

^anA.  €H0tuIa.j  part.)*  The  solitary  ClauMlia  is  found  in  Porto 

BAoOf^e  Sobleob  in  Haiti,  and  the  Tomatdlina  in  Cuba ;  Stenoptts 

\fii^Qc:u\iax  ^to  St.  Yincent^s.  Bermuda  has  4  Uelices,  of  which  one 

\s  cotnixioxi.  to  Texas  and  one  to  Cuba.    The  Chondropomas  are 

iotmii  in  Oiiba  and  Haiti. 

T^iQ  "West  TnilmTi  AcJuUince  belong  to  the  sub-genera  Olandina^ 

Ifigtius  aiid.  HpiraaciB ;  the  BtUimi  are  sharp-lipped  and  mostly 

small  and  slender  (SvifmUnay  Orthalicw),    Helix  (Sagda)  fpt«' 

iylium,  H.   CarocoUa,  and  Succinea  (Amphibulima)  patula  are 

chaiacsteristic  forms. 

Although  connected  with  Florida  by  the  chain  of  the  Bahamas, 
and  with.  Trinidad  by  the  lesser  Antilles,  very  few  species  are 
oomxnon  to  the  mainland  of  either  North  or  South  America ; 
the  relation  is  generic  chiefly. 

The' LimoicicUB  are  represented  by  VagintUtu  (Sloanei) ;  and  in 
the  firesh  waters  there  are  species  of  Fhyaa  (3),  Flanorhis  (8), 
AncyluSf  and  the  peculiar  QundUichia^  VcUvata  pygmoBa,  Am^ 
ptUlaria  (fasciata),  Faiudutrina  (minute  species},  Hemi&inuBj  and 
2  species  of  Fistdium, 

In  the  brackish  waters  are  Cerithidiwnt  Neritina  {e.g,  melea- 
gris,  pupa,  Tirginea,  yiridis),  MdampuB  (ocmiformis),  and  Fedipes 
guadridena^ 


22.  OOLTTHBIAK  BEaiON.f 

The  tract  shaded  in  the  map  comprehends  several  minor 
regions ;  1,  the  rainy  and  wooded  states  of  New  Gh:anada  and 
Ecuador ;  2,  the  elevated  and  nearly  rainless  province  of  Vene- 
zuela, with  a  flora  like  that  of  the  higher  regions  of  the  Andes ; 
3,  the  Guianas,  including  the  Valley  of  the  Amazon,  where  the 
forests  are  most  luxuriant,  and  rain  falls  almost  daily  (amount- 
ing to  100  or  even  200  inches  in  the  year).  Most  of  the  low 
lands,  like  those  of  the  Mexican  Province,  belong  to  the  "Cactus 
Begion  "  of  botanists,  and  have  a  mean  temperature  of  68® — 84®. 
Land  shells  are  abundant  in  the  forests  and  underwood  of  the 
lower  zone  of  the  mountains,  where  the  temperature  is  10® 
less  and  the  rains  more  copious.  Bulimi  are  the  predominant 
forms,  especially  the  succinea-shaped  species,  (e.g.  B,  succinoidea), 

*  A  magnificent  collection  of  Jamaica  land  shells  has  been  presented  to  the  British 
Hoseum  by  the  Hon.  E.  Chittty,  -whose  researches  were  conducted  with  the  late 
Professor  C.  B.  Adams. 

t  In  1821  the  States  of  Nei)?  Granada,  Vene/nela,  and  Ecuador  united  to  form  the 
♦'  Columbian  Republic,"  but  dissolved  again  in  1831. 
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The  preeeaoe  of  Mraral  epeoiea  of  Qia  old-Torld  genera 
Clatieilia  and  Slnjitaxu — both  Wttntdi^  in  Nortii  America — be- 
oomea  a  dgnificant  toot  yihea  taken  in  oonneotion  with  Qia 
afflnities  of  the  higher  animals  of  South  America  and  Aftica. 
These  imply  a  land- way  across  the  Atlantic  (at  aome  very  remoU 
period),  mora  direct  than  voold  be  afforded  by  the  continent 
which  is  bfllieved  to  have  unit«d  the  boreal  regions  at  the  close 
of  the  Miocene  age.* 

Corbicula  «uneata  and  3  species  of  Cyrma  are  found  in  the 
Orinooo  and  smaller  rivers ;  and  the  remarkable  genne  MSSeria, 
representing  the  African  ^Ibena,  inhabits  the  £io  Magdalena. 
A  speciea  of  Ancyhu  is  recorded  from  Tenemielo. 

Oaiapago*  Iilatids  (No.  35). 
The  fauna  and  flora  of  these  islands  are  pecnliar,  bnt  rehited  to 
tropical  South  America.  The  only  known  land-ehellfl  are  IT 
small  and  obscure  species  of  Bulimut,  of  which  the  most  remark- 
able is  B.  achatmellitau.  Some  of  them  are  peculiar  to  par- 
ticular islands,  like  the  birds  and  reptiles,  viz. : — Chatham 
Island  2,  Charles  Island  3,  Jacob  Island  2,  James  Island  I. 
"  The  Archipelago  is  a  little  world  within  itaelf,  or  rather  a 
Mtellite  attached  to  America,  whence  it  has  derived  n  few  stray 
oolonists,  and  hasreoeiTed  the  general  character  of  its  indigenons 
prodnotions."    (Darwin's  Journal,  p.  377.) 

23.  Bbaziliait  Begiok. 

The  "  region  of  Palms  and  Uelastomas,"  extending  from  the 
Amazon  to  the  southern  tropic,  is  one  of  the  richest  Eoologioal 
provinces.  It  includes  Bolivia,  and  the  largest  portion  of  Peru, 
all  that  lies  to  the  east  of  the  Andes.  The  greater  part  of  the 
region  is  mountainous  and  lainy  and  densely  wooded,  bat  inter- 
sected by  extflnsiva  plains  {Llaitoa),   aome   grassy  and  fertile, 
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o&en  dry,  rocky  and  rainlefls,  eepeoially  in  the  south ;  it  is 
inkteiod.  "by  xrameroas  streams — the  affluents  of  the  Amazon  and 
Plata.  The  liydTOgraphical  areas  of  these  two  great  riyers  hare 
l)een  TepTeaented  on  the  map,  but  the  southern  boundary  of  the 
Brazilian  ProTince  extends  beyond  the  line  of  watershed  to 
the  tropio,  including  the  head- waters  of  the  Plata,  in  which  the 
same  remarkable  fresh-water  bivalves  are  found  as  in  the 
Bolivian  streams.  (D*Orbigny).  The  mountains  around  the 
Lake  Titicaca  are  the  highest  in  the  New  World,  and  there 
M.  D'Orbigny  found  several  species  of  Helix  up  to  the  elevation 
of  14,000  feet;  BulimuB  Tupatci  ranges  to  9,000  feet.  The  large 
and  typical  species  of  Btdimtu  belong  to  this  province ;  B.  ovatua 
and  oblongua  are  found  near  the  coast  (p.  291),  and  B.  maximu$ 
farther  inland.  The  auriculoid  BtUimi  {OtostomuSy  and  Pachy- 
Otis,  Beck),  those  with  an  angular  mouth  {OonioaiomuBt  Beck), 
and  the  pupiform  species,  with  a  toothed  aperture,  (Odanto- 
ttomus),  are  characteristic  of  this  region,  and  also  some  of  the 
most  elongated  forms  {Obducua),  The  lamp  snails  {Ana$to7na) 
and  Megct9piray  genera  inhabiting  France  during  the  Eocene 
period,  are  now  peculiar  to  Brazil ;  Bimpuhpsia  is  also  peculiar, 
and  Streptaxis  attains  its  maximum  there.  The  CycloBtomidce  are 
few,  and  the  other  West  Indian  forms  have  almost  disappeared. 

Helix ,....  47       Olandina  1       Cyclophonis 3 

Stieptaxis U       Tomatellina 1       Cyclotus   1 

Anaitamft 7       Vitritfa 6       CittoU  1 

Bulimus .9S0       Omalonyx 1       Helidna    13 

Megaqpiia. , 3       Simpuloiwif 6 

The  land  slugs  are  PelteUa  pcUUolumj  VagintUuB  solea^  and 
Limax  andicolus.  The  fresh- waters  of  the  interior  are  rich  in 
bivalves  of  peculiar  genera  :* — 

Physa 1  Ampullaria  3  Unio  4 

Ancylus 1  Corbiculs 3  Iridina  1 

PlanorbiB 4  PiBidiom  1  Hyria 1 

Paladeatrina. 3  Anodon 1  Castalia 3 

Harisa  ,....    1  MonocondyUea. 1  Mycetopua    S 

Snccinea   37 

24.  Peruvian  Region. 

The  long  and  narrow  tract  between  the  Andes  and  Pacific, 
extending  from  the  equator  to  25®  S.  lat.  forms  a  distinct, 
though  comparatively  unproductive  province,  including  the  coast 
of  Ecuador,  Peru,  and  Bolivia.     It  is  warm  and  almost  rainless ; 

*  The  American  Expedition  explored  forty  Brazilian  Btreams,  and  found  only  one 
jimjmUaria,  one  JdeUuua,  and  one  Planorbia,    (Gould.) 
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tho  clouds  diach&rge  tlkemselves  on  the  east  aide  of  the' Andes, 
and  ram  ie  so  rare  on  tho  weot  ooast  that  in  some  parts  it  only  . 
falls  two  or  three  times  in  a  oentory.  In  Pern,  duiing  great 
port  of  the  your,  a  vapour  risee  is  the  momiug,  called  the 
''  garua ;  "  it  disappears  eoon  after  midday,  and  ia  followed  bf 
h«ivy  dowe  at  night. 

Ur.  Ouming  coUeoted  46  epeciee  of  land  snails  in  Pern ;  ani 
Dr.  PfeiSer  enumerates  100,  but  perhaps  half  the  latter  wen    ; 
from  the  eastern  aide  of  the  Andes,  belonging  to  &»  ^tHI"" 
Province.     They  are  mostly  Bulimi,  and  are  BmaUer  uid  lea    . 
richly  coloured  than  those  of  Bolivia  and  Brazil ;  £.  DenitiKi,    ■ 
aolutut,  and  turritut  are  peculiar  forms.     GUUda  Deiatretma  is    - 
the  only  operculated  land  snail,  and   Vagituiltis  Utam/atmt  ths 
only  slug. 


n 

»)«. 

25.  Argehtdte  Beoion. 
Tho  "  region  of  arborescent  Compositte"  has  aflbrded  scarcely- 
any  land  snails ;  only  T  species  of  Bulimui,  and  3  Selieee  aie 
recorded,  but  some  others  may  have  been  imolnded  with  those 
of  Brazil  and  Ohili.  From  Bolivia  this  province  ia  eeparatad 
by  the  wide  plains  of  the  Great  Seeert,  or  northern  prolonga- 
tion of  the  Pampas ;  and  all  the  eastern  part  has  been  submerged 
at  a  recent  (geological)  period;  so  that  the  only  promisiTig 
districts  are  Paraguay  and  tho  eastern  doolivitiea  of  the  Ohilian 
Andes.  The  &«sh-wat«r  sheUs  of  the  La  Plata  and  its  tziba< 
taries  are  more  remarkable. 


.    7      Cyclw  . 

.    t       Gortiiculi 
.    J       TTnio  .... 


Ampullaria  (Marisa)  ( 
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taailfi  are  few  and  small,  and  only  seen  after  the  dews.  At 
"^alpaiaiBO  xain  is  abundant  dnring  the  three  winter  months, 
and  tiie  eootliem  coasts  are  Inxnriantly  wooded,  and  extremely 
^rst.  The  characteristic  pnlmonifera  are  the  fresh-water 
ChilinicLs.  The  genus  JBuchanania  is  doubtful.  There  are 
SI  species  of  Bulimus  (including  B,  ChilensiSj  Flectostylus)  and 
22  of  Helix ;  Sucdnea  Chiloerms,  Ancylua  Oayanua  (Valparaiso), 
FkmorhiB  fuscus,  Faludeatrina  sp.  Unto  Chilensi^t  PiMium 
OMoMe  (Valdiyia).  Hdix  Binneyana  is  found  on  the  island  of 
Ofailoe. 

'  The  Island  of  Juan  Fernandez  (36)  has  at  least  20  species  of 
land  ahells,  all  peculiar  to  it : — 

Helix  qnadrata.  Omakmyx  Gayana.  Toraatellina  minute. 

„  arctlBpira.  Achatina  diiHP^&*  n         trochiformia. 

„  pnsio.  „       q>lendida.  Soccinea  ComingL 

„  teasellate.  „       balixooidea.  „      mamillate. 

„  ceroides.  „       conifera.  „      fragilis. 

^  mannoreUa.  „       acmninater  PazmaceUa  CumiitgL 

M  heUcophantddes.         SpiraziB  oonaimilis. 

In  the  adjoining  island,  Masafuera,  are  found — 

Tomatellina  Bed  adi.  Snocinea  semigloboBa. 

Snccinea  rabicunda.  „       pingoiB. 

27.  Patagoniaw  Region. 

The  Pampas,  or  great  plains  of  Patagonia,  are  dry  and  rain- 
less nearly  all  the  year;  the  vegetation  which  springs  up 
during  the  light  summer  rains  becomes  converted  into  natural 
hay  for  the  support  of  the  wild  animals.  In  Fuegia  the  mean 
temperature  is  33® — 50®,  and  there  is  rain  and  snow  through- 
out the  year ;  yet  the  bases  of  the  mountains  are  clothed  with 
forests  of  evergreen  beech.*  BuUmvs  sporadiais  is  found  on  the 
banks  of  the  River  Negro,  and  B,  lutescens  at  the  Straits  of 
Magellan ;  Helix  lyrata  (costellata,  D'Orbigny  ?)  and  H.  saxa- 
tilts  inhabit  Fuegia.  Succinea  magellanica  is  also  found  at  the 
Straits,  and  Chilinia  fluminea^  Limncea  viatrix,  a  Paludestrinay 
Anodon  jnielchanua^  and  Unio  Patagonicus  in  the  River  Negro. 
Peronia  marginata  and  Potamides  coelatus  were  discovered  in 
Fuegia  by  Mr.  Couthouy. 

The  Falkland  Islands  are  300  miles  east  of  Patagonia,  and  the 
only  recorded  shells  are  two  species  of  Paludestrina,      There  is 

*  Hranming-birds  are  seen  flnttering  about  delicate  flowers,  and  parrots  feeding 
amidst  the  ever-green  woods.    (Darwin,  p.  251.) 
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Eoolofcical  eridenoe  that  these  ielaads  were  onited  to  Ota  nuin- 
land  of  Soutti  Ameiioa  at  no  rerf  diatuit  geological  period. 
The  flora  conedBte  of  chuaoteristio  plants  of  Fnegui  and  Pata- 
gonia, mingled,  and  OTerspreading  the  whole  snc&oe;  tew 
species  aie  peooliaT.    (J.D.Hooker.)* 

•  Dr.  Hwku  hu  nggHMd  iliu  not  inljtlH  FiIUiiiaiilKMU.tattb«brdklat 
TrMu  d'Acunlia  (p.  VI)  imd  K«rgDeleD>»4ud  (p.  N).  maf  ba  BumMhMoi*  i£  « 
KndDent  which  tiu  twan  nbrnergsd  iIdc*  tb*  epoch  of  OuimdMOattm,  "Um* 
■re  Bn  dgUchad  gnwpg  of  lilurti  iHiwMn  Fu^ia  ud  XaRoalcaMiDil  fk  nfU 
extending  A.oaa  milH).  ill  puuUni  ol  ihe  boiuiul  pesnliuttlH  it  ttu  wMten 

eniinenU)rniif»Toiu»blBIotli«mlgr«IlMi  ot  ipedee." 

"Hie  botuy  of  Trutao  d^Acnnlu  (wMoh  it  only  1,000  mOee  distant  ban  tliB  Gaped 
Oi»d  Hope,  but  MlOO  tiom  the  Sniu  of  MegeUia)  li  far  Dum  iatdmatel/ alllKttelliat 
of  TOBgu  Ihiui  AfricL  or  twentT-elgfat  flowering  plant*.  Hien  tn  natlTM  Gf  Fnegl^  . 
or  tyiiicaJ  of  a.  Amerloao  botaoj- 

"  Tlie  Son  of  Kergnelfin>>-land  ii  iliDUBr  to,  and  maDf  of  Ow  ipeelea  lOiBtlDal  via, 
tlioee  of  the  Amencan  cootinent.  (Ita  geological  atmctnr»)  wutdd  liianml  an  alHiqidtj 
foe  the  Son  of  tlii*  iwlalsd  ipaek  on  Uib  nrince  o(  our  ^otw  (ii  tajoDd  mr  pow*  ol 
ealculatien.  We  may  regaid  it  ai  Uie  remalu  ot  hiui  far  aun  Ttim-M  bady  tl 
land."    (Botanjitf  Antarctic  Va7i(e,LpL  3,  IMI). 
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The  hifitorian  of  modem  geology,  Sir  Charles  Lyell,  has  taught 
us  to  regard  the  stratified  rocks  as  bo  many  monuments,  record- 
ing the  physical  condition  and  liying  inhabitants  of  the  earth  in 
past  ages. 

Eaoh  formation  consists  of  a  similar  and  more  or  less  complete 
series  of  limestones,  sandstones,  day,  coal,  and  other  strata, 
representing  the  deep  and  shallow  seas,  the  fresh- waters,  and 
the  terrestrial  portions  of  the  surface  of  the  globe,  at  one  par- 
ticular period  of  time.* 

The  organic  remains  found  in  the  strata  exhibit  no  such 
repetitions,  but  are  changed  gradually  and  regularly,  from  the 
earliest  to  the  latest  formations ;  so  that  the  nuuB  of  gpecies  in 
each  period  must  have  been  peculiar  and  distinctiye. 

The  important  theory,  that  strata  may  be  identified  by  fossils, 
was  taught  by  William  Smith,  early  in  the  present  century,  and  is 
thus  expressed  in  his  Stratigraphical  System : — *  *  Organised  fossils 
are  to  tike  naturalist  as  coins  to  the  antiquary ;  they  are  the 
antiquities  of  the  earth ;  and  very  distinctly  show  its  gradual, 
regular  formation,  with  the  various  changes  of  inhabitants  in 
the  watery  element." — **  They  are  chiefly  submarine,  and  as 
they  yary  generally  from  the  present  inhabitants  of  the  sea,  so  at 
separate  periods  of  the  earth's  formation  they  vary  as  much 
from  each  other;  insomuch  that  each  layer  of  these  fossil 
organised  bodies  must  be  considered  as  a  separate  creation ; 
or  how  could  the  earth  be  formed,  stratum  super  stratum^  and 
each  abundantly  stored  with  a  different  race  of  animals  and 

plants."t 

The  **  Prodrome"  of  M.  D*Orbigny  is  a  catalogue  of  the  shells 

(and  radiate  animals)  of  each  formation,  from  which  it  appears 

that  the  mass  of  the  living  population  of  the  globe  has  beon 

changed  twenty  times  since  the  close  of  the  First  or  Palaeozoic 

Age ;  and  although  the  fossils  of  the  older  rocks  have  not  been 

generally  classified  with  the  same  minuteness,  yet  enough  is 

*  The  coal-measures  and  chalk  of  England  cannot  indeed  be  called  iimilar,  but  the 
Cretaceous  formations  of  the  whde  world  afford  mineral  types,  corresponding  to,  per- 
haps, every  variety  of  Carboniferous  rock. 

t  StnUigraphical  System  of  Organised  Fossils,  4to.,  Lond.  1817.  ^^m 
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known  to  Rhow  that  at  least  ten  great  changes  had  taken  place 
before  the  Secondary  epoch. 

In  the  fcillowmg  Table,  the  first  colamu  givee  the  names  of 
the  Formations  or  Ferioda;  the  Mcond  contains  those  by  vhich 
the  principal  strata  ore  known. 

I.  GEOLOGICAL  TABLE. 


Loniiiuynd  Rluv.    IBaiuw,  Wicktow.) 
Lin^H  flaffH  =  PrimDflUAl  group,  (fiumulc 
Tnmadoc  •lata.    Poadam  MsiMone. 
UAiideilo  diu>        IBBlaorCimliUa 
CindiK  Holitaiia  J    gnop. 
U^-JiiU  Hnditoie  »  CUUim  (mv. 
WwlbDpA  luid  Dodtey  UmcMonefl. 
L.  Lodlow.  AjuiaMry  llmo.,  U.  X^tdtow. 
Splrilerunditooa:  BUos.l  DeroDiuiwd 
PlymonUi  limeBtope.  >     Old  Bed 


Ken  Bed  lUidiioDe 

L.  Liia  =  Sinfmitritn  tioA  Luuien^ 

Int.  Oi>lilo,  FuLer's-eaith.     (Bayeql.1 
GmUOidll;.    (HbHiH«eldi1ste;  O.OaL 
Bndlnrdd.    romtm.  Combniib.) 


D'Ort). 


Upper  Green-UDd.    {Uona, 


l\ 


jBncliluliiin;  UbRou; 
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Afiiooiding  to  ^Oi.  Agassiz  and  D'Orbigny,  all,  or  nearly  all 
ibB  {oBails  of  each  formation  are  peculiar;  very  few  npccicH 
being  soppoaed  to  haye  soryiyed  from  one  period  to  another. 
Sodden  and  entire  changes  of  thia  kind  only  take  place  when 
the  nature  of  the  deposit  is  completely  altered — as  when  sands 
or  days  lost  upon  chalk — and  in  these  instances  there  is  usually 
evidence  (in  the  form  of  beds  of  shingle,  or  a  change  of  dip)  that 
an  interyal  must  haye  elapsed  between  the  completion  of  the 
lower  stratum  and  the  commencement  of  the  upper. 

Professor  Bamsay*  has  discussed  this  subject  at  considerable 
length.  He  endeayours  to  proye  that  where  we  haye  a  cum- 
plete  succession  of  rocks  the  species  die  out  and  appear 
gradually  and  almost  imperceptiby ;  that  where  there  is  any 
sudden  change  in  the  &una,  it  is  always  accompanied  by  an 
unconformity  in  the  rooks — ^that  is,  the  rocks  do  not  lie  eyenly 
on  one  another,  but  the  lower  one  shows  an  eroded  surface,  or 
its  stratifications  are  not  parallel  with  those  of  the  upper  rock. 
A  break  in  the  current  of  animal  life  is  belieyed  to  be  always 
accompanied  by  a  break  in  the  succession  of  rocks.  Each  break 
marks  a  lapse  of  time  during  which  no  deposition  of  mud,  &c., 
took  place  on  the  area  marked  by  the  break.  As  it  is  assumed 
that  the  change  of  specific  forms  has  proceeded  at  a  uniform 
late  throughout  geological  time,  it  is  argued  that  the  greater  the 
difference  in  the  fiiuna,  the  longer  was  the  time  indicated  by  tho 
break.  "  I  cannot  resist  the  general  inference  that  in  cases  of 
superposition,  in  proportion  as  the  species  are  more  or  less  con- 
tinuous— ^that  is  to  say,  as  the  break  of  life  is  partial  or  complete, 
first  in  the  species,  but  more  importantly  in  the  loss  of  old  and 
the  appearance  of  new  allied  or  unallied  genera — so  was  tho 
interyal  of  time  shorter  or  longer  that  elapsed  between  tho  close 
of  the  lower  and  the  commencement  of  the  upper  fonntitioii ; 
and  so  it  often  happens  that  strata  a  few  yards  in  thickness,  or, 

recently  applied  by  D'Orbigny,  Sedgwick,  Murchison,  and  Barrande :  and  some  are 
adopted  from  popular  usage.  Geographical  names,  and  those  derived  from  charac- 
teristic fossils  have  been  found  the  best,  but  no  complete  scheme  of  zoological  nomen- 
clature has  been  framed. 

The  epithet  **Turonien"  (25)  is  rejected,  because  it  conveys  the  same  meaning 
with  **Falimian"  (29),  or  Middle  Tertiary,  tho  type  of  which  was  taken  from 
Touraine. 

The  term  Icenian  is  proposed  for  the  Pliocene  strata  because  their  order  of  succes- 
sion was  first  determined  by  Mr.  Charlesworth,  in  the  eastern  counties  ot  England,  the 
ooontry  of  the  Iceni.  We  have  left  the  table  as  it  stood  in  the  first  edition  of  thin 
work ;  but  we  should  mention  here  that  one  formation  should  be  placed  at  the  head, 
viz.,  yie  Laurentian,  and  the  beds  deposited  during  and  since  the  glacial  epoi^li  at  the 
foot: 

*  Anniversary  Addresses,  Q.  J.  Geol.  Soc.,  vols.  tux.  and  xx.    1863  and  ISQ-U 
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mote  notablj  still,  the  ubsenoe  of  these  strata,  ma;  eerro  to    ■ 

indicate  a  period  of  time  as  great  as  tho  vast  occoiniilations  of  ^ 
irliole  Silurian  Beiies."  The  lapse  of  time  is  in  most  caaes  furthor 
marked  by  extensive  denudations  of  strata.   During  the  Falie»-    - 
soic  age   ten  physical  breaks  are  known,  six  of  which  occm 
before  we  reach  the  Devonian  formation.      In  ereiy  cose  Imt 
one  (and  in  that  the  rocks  are  almost  entirely  devoid  of  ammal 
remains),  there  is  an  entire  change  in  the  species  and  aconaider- 
able  chongd  in  the  genera.    The  breaks  in  the  Secondary  period   . 
are  less  marked  and  less  numerous,  amounting  to  about  four  i  ,^ 
and  they  are  still  less  marked  in  the  Tertiary  period. 

We  haveseenthatdtstinctfaunaamaybesepamtedliynarrow  . 
barriers  in  existing  seas ;  and  difTerenceB  almost  as  great  may 
occur  on  the  same  coast-line  without  the  interpoaition  of  any    ^ 
barrier,  merely  in  passing  from  a  sea-bed  of  rock  and  weed  to 
one  of  sand  or  mud,  or  to  a  zone  of  different  depth.     It  would   .' 
be  unreasonable  to  expect  the  same  fossile  in  a  limestone  as  in  « 
sandstone ;  and  even  in  comparing  similar  strata  we  must  god-  .. 
sider  the  probability  of  their  having  been  farmed  at  different  ,~ 
depths,  or  in  distinct  zoological  provinces. 

The  most  care&l  observations  hitherto  made,  under  the  moet  ^ 
&vourable  circumstances,  tend  to  show  that  all  sudden  altsia- 
tions  have  been  Ideal,  and  that  the  law  of  change  over  the  idiolt  , 
globe  and  through  all  time  has  been  gradual  and  nnifijnn.  ,.' 
The  hypothesis  of  Sir  C.  Lyell,  that  species  have  been  created, 
and  have  died  out,  one  by  one,  agrees  &r  better  with  &ctB,  thai  . 
the  doctrine  of  periodic  and  general  extinctions  and  creations. 

As  regards  the  zoological  value  of  the  "  formationa,"  we  shall  ^ 
be  within  the  truth  if  we  assume  that  those  already  establiahal 
correspond  in  importance  with  geographical  provinces;  forst  ^ 
least  half  the  species  are  peculiar,  the  remainder  being  common 
to  the  previous  or  succeeding  strata.  This  will  give  to  eadi 
Geological  period  a  length  equal  to  thtee  times  the  average 
duration  of  the  species  of  marine  sheila.* 

The  Dislrihutioii  of  ilie  Species  in  the  Strata  (or  in  Time)  is  lis  L 
their  distribution  in  space.  Each  is  most  abuudant  in  0D«  I 
horizon,  and  becomes  gradually  less  frequent  in  the  beds  aboTS  ■ 
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and  below ;  the  locality  of  the  newest  rock  in  which  it  occurs 
being  often  fsir  removed  irom.  that  of  the  oldest.* 

That  species  should  be  created  at  a  single  spot,  and  gradually 
multiply  and  diffuse  themselves,  is  sufficiently  intelligible.  That, 
after  attaining  a  certain  climax  of  development,  they  should 
decline  and  disappear,  is  a  fact  involved  in  mystery.  But  even 
if  it  depends  on  physical  causes,  and  is  not  a  law  of  all  Being,  its 
operation  is  equally  certain,  and  does  not  appear  to  vary  beyond 
moderate  limits. 

The  deep-sea  shells  (such  as  Bhynchonella,  TerebratiUa,  and 
Toldia)  enjoy  a  longer  range  in  time,  sis  well  as  in  space,  than 
the  littoral  species ;  whilst  the  land  and  fresh- water  shells  are 
most  remarkable  for  specific  longevity,  f 

In  each  stratum  there  are  some  fossils  which  characterise 
small  subdivisions  of  rock,  just  as  there  are  living  species  of 
very  limited  range. 

"When  species  once  die  out  they  never  reappear ;  one  evidence 
of  their  having  become  extinct  consisting  in  their  replacement 
by  other  species,  which  fulfilled  their  functions,  and  are  found 
in  deposits  formed  xmder  similar  conditions.    (Forbes.) 

The  total  number  of  species  is  greater  in  the  newest  forma- 
tions than  in  those  of  older  date ;  but  the  ratio  of  increase  has 
not  been  ascertained.} 

Distribution  of  Genera  in  Time, — ^The  doctrine  of  the  Identi- 
fication of  strata  by  fossils  derives  its  chief  value  from  the  fact 
that  the  development  and  distribution  of  genera  is  as  much  sub- 
ject to  law  £is  the  distribution  of  species;  and,  so  £Eir  as  we  know, 
follows  a  similar  law* 

Groups  of  strata,  like  the  ssoological  provinces,  may  be  of 
yarious  magnitudes ;  and  whilst  the  smaller  divisions  are  cha- 
tacterised  by  peculiar  apeciesy  the  larger  groups  have  distinc^ 
sub-genera,  genera,  and  fEunilies,  according  to  their  size  and 
importance. 

William  Smith  himself  observed  that  ''three  principal  families 
of  organised  fossils  occupy  nearly  three  equal  parts  of  Britain." 

*  M.  AgBBOz  and  FrofeMor  E.  Forbes  have  represented,  diagrammatically,  the 
distzibution  of  genera  in  time,  by  making  the  horizontal  lines  (such  as  in  p.  124)  swell 
oat  in  proportiim  to  the  development  of  the  genera.  Those  whose  commencenient, 
climaac,  and  end  are  ascertained  may  be  represented  by  a  line  of  this  kind  — ^^^^b* 
Genera  which  attain  their  maxima  in  the  present  seas  are  thus  expressed   *^^ 

t  Land  and  fresh-water  shells  of  existing  species  are  found  with  the  fossil  bones  of 
the  Mastodon  and  Megahnj/x,  in  If.  America.    (Lyell.) 

X  The  number  in  each  formation  depends  on  the  extent  to  which  it  has  been  investi- 
gated, and  on  the  opinions  entertained  as  to  the  strata  referable  to  it.  Professor 
Phillips  has  discussed  this  subject  in  his  work  on  Devonian  foasila  (p.  105)^  «&<!  m  \!da 
**  Guide  to  Oeol(^.'> 

G 
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"  Echini  KK  most  common  in  the  superior  strata; 

"  Ammoiiileg  to  those  beneath ; 
"  ProducU,  Trith  numerous  Encrim,  to  tiie  lowest." 
This  kind  of  generaliaatioa  has  justly  been  considered  by  Fro- 
fesBor  E.  Forbes  of  higher  importance  than  the  identification  of 
strata  by  species — a  method  only  applicable  to  moderate  areas,     - 
and  becoming  less  available  witii  distance.    Indeed  it  might  be    ~ 
assumed  that  strata  geographically  distant,  yet  containing  aome 
identical  species,  must  differ  in  age  by  the  time  required  for  the    ; 
migration  of  those  species  from  one  locality  to  the  other. 

A  table  of  the  characteristio  tpedet  of  the  EagUah  strata  ia  of 
little  use  in  America  or  India,  except  to  show  how  few  and    ~ 
doubtful  are  the  identical  foseile.     Whereas  the  characteriafio 
genera  and  order  of  auccesaion  of  the  larger  groups  are  the    ' 
same  at  the  most  distant  localities;  and  whatevei  value  there 
may  be  in  the  assumption  that  particular  systems  of  rocks  con- 
tain most  workable  coal,  lead,  oi  rock-salt,  is  not  lessened  by 
the  circumstance  that  the  species  of  fbssils  in  those  rocks  are 
not  everywhere  the  some,  since  the  genera  alone  are  auffident     . 
to  identify  them. 

Gtenera,  like  species,  have  a  commencement,  a  climax,  and  a 
period  of  decline ;  the  smallest  usually  range  through  several 
formations,  and  many  of  the  typical  genera  equal  the  femilies 
in  duration. 

Gboups  of  formations  are  colled  Systems,  and  these  again  an 
combined  in  three  principal  series : — Paleeozoio,  Secondly,  and 
Tertiary. 

Thirteen  geological  systems,  each  having  a  number  of  peculiar 
genera,  are  shown  in  tJie  accompanying  table.  (Ho.  II.)  Some 
of  the  genera  cited  have  a  wider  range,  like  Bdemnites,  but  aifl 
mentioned  because  of  theii  abundance  in  one  particular  system. 
The  names  in  italica  are  existing  genera.* 

The  third  table  contains  the  names  of  some  of  the  la^;et 
genera,  arranged  according  to  the  order  of  their  appearance. 
This  diagram  convejrs  tlie  impression  l^t  the  aeries  of  fossili' 
ferous  strata  is  not  completely  known ;  or  that  tlie  beginning  of 
many  groups  of  fossils  has  been  oblil«rated  in  the  univraaol 
metamorphism  of  the  oldest  stratified  rocks.f 
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n.  TABLE  OF  CHAEACTEEISTIO  GENEEA. 


Ststkmh. 

GENBBA  AlTD  SUB-eSNBBA. 

1.  CAMBBiAir.  or 

Lower  Siluriaa   

2.  SlLUBIAV  

1  Camaroceras,  Endoceras,  GtonioceraB,  Pterotheca. 
)  Maclurea,  Baphistoma,  Holopea,  Platyceras. 
]  Orthisina,  Platystrophia,  Poramboiut€»,  PMudo-crania. 
(^Ambonyclua,  ModiolopelB,  Lyrodesma. 

i  ActinoceraB,  Phraffmoceraa,  Trochoceras,  Ascoceras. 
^Theca,  Holopella,  Murchisonia,  Atrype,  Retzia. 
( Cardiola,  Clidophonu,  GonioidioniB,  Grammysia. 

1  Bactrites,  Gryroceras,  Clymenia,  Apioceras,  Serpulazia. 
<(  Spirif  era,  Uncites,  Merista,  Davidsonia,  Calceola. 
( Stringocephalus,  Megalodon,  Orthonota,  Pterinea. 

iNaatiloceras,  Discites,  Goniatites,  Porcellia. 

vKaticopeis,  Platyschiama,  Metoptoma,  ProductOB. 

( Ayiculo-pectea,  AnthraooBia,  Conocardium,  Sedgwickia. 

jCaznaruphcnia,  Auloateges,  Strophaloeia. 
(Myalina,  Bakewellia»  Axinus,  Edmondia. 

8.  DxvoviAir 

4.  Carbokifsbous... 

fl.  Trias 

r  Ceratites,  Naticella,  Platystoma,  Koninckia,  Cyrtia. 
(  MonotiB,  Myophoria,  Pleurophonu,  Opii. 

/Belemnites,  Beloteuthis,  Geoteuthis,  AmmoniteB. 
)  Alaria,  Troohotonwi,  Bimula,  PileoluB,  Cylindritea. 
J  Waldheimia,  T^ec&Etum,  Spiriferina,  Geromya. 
(.Gryphtea,  Hippopodium,  Cardinia,  Myocomcha. 

/CoccoteuthiB,  LeptoteuthiB,  NautiluB. 
)  Spinigera,  Purpurina,  Nerinaea,  Neritoma. 
]  Pteropema,  Trichites,  Hypotrema,  Diceras. 
(.Trigonia,  PachyriBma,  Sowerbia,  Tancredia. 

j  CrioceraB,  Toxoceraa,  Hamulina,  Baculina. 
(Bequienia,  Giq;>rmella,  Sphaera,  ThetiB. 

/Belemnitella,  Conotenthis,  TorriliteB,  Ptychocerai. 
)  Hamitee,  Scaphitea,  Pterodonta,  Cinulia,  Tylostoma. 
]  Acteonella,  Globiconcha,  TrigonoBemuB,  Magaa,  Lyra. 
(.Neithea,  InoceramuB,  Hipparites,  Ci^rina,  Caprotina. 

7.  L.  JVBA88I0 

fl.    TT-  JlTPAHHTf? 

• 

9.  L.  Cbbtacsous  ... 
10.  U.  Cbbtacsous  ... 

11.  EOOEKX  

/Belopiera,  LychnuB,  Megaspira^  GlancUnaj  Typhit, 
)  VolutilUhes,  Clavella,  Pseudoliva,  Seraphs,  liimella, 
]  ConorbiB,  Strepsidura,  Globulus,  I^jorust  Velates. 
(ChiloBtomai  Yidvaria,  Lithocardium,  Teredina. 

fSpirulirostra,  Aturia,  Yaginella,  Fenusina. 
•jHalia,  Proto,  Deshayesia,  Mso,  Cauidaria^  Carolia. 
(  Grateloupia,  Artemiat  TapeSy  JoucameUa, 

(  Argonauta,  StrombuSy  Purpura^  Drophon, 
\  FoUUa,  Tndacnay  Cireey  VerticorcUa, 

13.      MTOOBVE       ....TT.tT  — 

18.  PKioomrB  ..,.T...-,-- 

g2 
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in.  BANGE  OF  GENERA  IN  TIME. 


Qcncri,  srrmped  ia  Unit 

jiji 

iiUi 

111  i 

"EEEI 

== 

- 

Onhli,  ConulsriK,  Murchiionu. 

CoDDi^Hidiuin,  UtgHlixUlII,  Cll«et«  

"EE 

- 

AneylMtrat.  Inoconmiu.  ^ikudiim ... 

~= — 

EE 

i 

SESSfSS'fiiSS'' "*■"■■■ 

The  genera  of  tie  older  rocka  are  believed  to  be  nearly  all 
extinct;  for  although  the  namea  of  many  teoent  forma  app«u 
in  the  catalogues  of  Palteosoic  f6asila,  it  muet  be  imderstood 
that  they  are  only  employed  in  default  of  mora  exact  infbt' 
mation.  Biieciiiwm,  Melania^  and  Mya  have  been  long  gince 
"  ;,  Nuctda.  u 
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XV.  KANOE  07  FAMILIES  IN  TIMB. 


} 


•••«••«••••*••>••«•••••• 


AwMiioinitiilw 


••■•••••«•••••••••••• 


•••••••••••••••••• 


••••••••••••••••»•••••«••••••••••••• 


A«iealW»    OynJortomito.. 


TententDlidM.... 
kto. 


OiMiiMlw   Tiliiiiiillila 


••••••••••••••••••••• 


OUonida 


•••••••••••••••■••••••• 


CMiadv— Ludnida. 

Oydadida  

Cypriiridw    AnntinMa 

iatarddo. 

Veiierid»— Tellinida  

Haetrida. 

/6oiaiiid» 

I  QaitroehiraidM^Pholadidn 


mi 


Dtstrihution  of  Families  ofBheUs  in  Time, — Employing  the  term 

*  fitmilies "  for  natural  groups  of  genera,  and  adopting  Hie 

^^nallest  possible  number  of  them,  we  find  that  sixteen,  or 

Nearly  one-fifth,  range  through  all  the  geological  systems.  Only 

^vea  have  become  extinct,  viz. : — 


fielemnitidM. 
Ammonitida. 
Orthooeratida. 


Spiriferida. 

Orithidn. 

Prodnctidw. 


HipporiUdM. 
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Throe  others  ue  nearly  extinct: — 


Andeereral  have  passed  their  maximiim,  And  become  leas  Toiied 
and  abundant  than  formerly,  t.g. — 

TvnXeUito.  CjnUUm.  AjaOnUm. 

The  extinct  iamQies  and  genera  appear  to  have  atfauned  thei; 
maxima  more  rapidly  than  their  fntnima ;  oontamiiiig  to  eoist, 
under  obscure  forms,  and  in  remote  localitiee,  long  aftor  &A 
period  in  which  they  flonriBhed. 

The  introdnction  of  new  forms,  also,  is  more  rapid  Hun  ^ 
process  of  extinction.  If  four  PalfBosoic  &miliea  disappear, 
twenty-six  others  repUoe  them  in  the  Seoondary  series ;  and 
three  of  the  latter  are  socceeded  by  fifteen  shell-bearing  fimiiliet 
in  the  Tertiary  and  existing  seas. 

In  consequence  of  tills  drcumstance,  tlie  number  of  ^pea  is 
three  times  greater  in  the  newra  Tertiary  than  it  vaa  at  the 
Silurian  period;  and  since  there  is  no  evidence  or  indication 
that  the  earth  was  ever  destitute  of  life,  either  wholly  or  in 
part,  it  follows  almost  as  a  matter  of  necessity  that  the  early 
types  must  have  been  more  widely  distributed  and  iudiTidnally 
doreloped,  than  those  of  the  present  day. 

From  the  following  Table  it  vill  be  seen  that  the  number  of 
genera  and  families  increases  with  an  amount  of  regularity 
which  cannot  be  accidental.  Moreover,  the  relation  ot  tbeaa 
numbers  is  not  liable  to  be  much  altered  by  tlie  progress  of 
discovery  or  tho  caprice  of  opinion.  The  iRicovay  of  new  types 
is  not  Ukely  to  bo  frequent ;  the  imposition  of  new  namea,  in 
place  of  the  old,  will  not  increase  the  number  ot  Pabeosoie 
gonora ;  and  tho  establishment  of  fresh  and  arbitrary  distinc- 
tions will  affect  all  tho  groups  in  due  proportion. 

If  tho  number  of  groups  called  "Systems"  wew  reduoed  to 
fiOTOn  (viz.,  three  Palieozoio,  three  Secondary,  and  one  Tertiary, 
as  shown  in  the  following  Table),  then  the  average  duration  of  a 
genus  of  shells  would  be  equal  to  a.  System  of  Formations. 

Tho  duration  of  tho  smallest  well-defined  Families  of  shellB 
is  about  equal  to  one  oi  the  three  great  O«ologioal  Diyiaions, 
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swats. 

TotBl 
of 

13 

1 

i 
1 

1 

SpeciM 
(D'tirblgnj). 

1 

a       ,  ICunbriM. 

i 

1 

So 

1 

30  ' 
80j 

101 

i 

1 

il 

1 

J18 

400 

21 

it 

11 

1 

19,S^ 

1" 

BcciMlt&FDHU 

B30 

S80 

M 

ISO 

^m 

Order  of  Appearance  of  tie  Omupi  CffSheUs. — The  first  and  most 
important  point  Bhown  in  tiie  preceding  Tables,  is  the  co- 
existAnoe  of  the  four  principal  classes  of  teetacea  bom.  the  earliest 
period.  The  highest  and  the  loveat  groups  were  most  abundant 
in  the  palEeozoic  age ;  the  oidlnary  bivalTea  and  nnivalves 
attain  their  climax  in  existing  eess.  If  there  be  any  meaning 
in  this  order  of  appearance  it  is  connected  with  the  general 
scheme  of  creation,  and  cannot  be  inquired  into  separately ;  bnt 
it  may  be  observed  that  the  last-developed  groups  are  also  the 
most  typical,  or  characteriglK  Oj  tlieir  close  {p.  49). 

The  C^halopoda  exhibit  amongst  themseWea  unntistakable 
evidence  of  order  in  their  appearance  and  succession.  The 
tetrabranchiate  group  comes  earliest,  and  culminates  about  the 
period  of  the  first  appearance  of  the  more  highly-oi^^anisodcuttle- 
fishes.t    The  families  of  each  division  whidi  are  least  unlike 


I  u  beloRidng  to  Bftcb  Bjslani  whJch  occur  in  Ibe  >1t*U 
ithDHBmuUyfomiil  in  it.  WebvslelttlilitaUa  H 
-9  ue  untLbla  lo  cf}rnat  all  thfl  fl^nm.  Tliia,  bcnitnr^ 
ca  tha  nuin  pointi,  aodti  m  thfl  gnhlul  incmH  in  th< 

(notD'Oib.)  ifftait  Us  ^^fiik-ioKt,  fnaaUu  eqn'Tv 


12B  MUTUAL  or  TEE  ItOIXVBCJL. 

(Ortheceratidte  aitd  Sdannitidm)  were  respectively  the  first  de> 
Teloped. 

AmongBt  tlie  BrtKhiopoda  the  hingelwa  genera  attamed  ttieit 
TnBTimiim  in  the  palieozoic  age,  and  only  three  now  Borvive 
{Litigula,  JHecina,  Oanta,) — tbe  repieaeutatives  of  as  many 
distinct  familiea.  Of  the  genera  with  articolated  valves,  thoae 
provided  with  spiral  armg  appeared  first  and  attained  their 
maximum,  while  the  Terebratulidte  were  atiJl  few  in  number. 
The  subdivision  with  oaloareouB  spires  disappeared  with  the 
Liassic  period,  whereas  the  genus  Bhynchonella  still  exists. 
Lastly,  the  typical  group,  TerebralulidcE,  attained  its  maximonL 
in  the  chalk  period,  and  is  scarcely  yet  on  the  dedine.  The 
number  of  sub-genera  (as  well  as  genera)  in  each  system  is 
stated  in  the  preceding  table,  because  this  group  shows  a  ten- 
dency to  "polarity,"  or  excessive  development  at  the  ends  of 
the  series.* 

The  genera  of  ordinary  bivalves  {Conchi/era)  are  seven  times 
more  numerous  in  the  newer  tertiary  than  in  the  oldest  geo- 
h>gical  system.  The  palfeozoic  formationa  coiltain  numerous 
genera  of  all  the  families  with  an  open  mantU;  Ot/prinidce, 
AnatinidcE,  and  the  anomalous  genus  Conocardium,  The  mass 
of  siphonated  bivalves  do  not  appear  till  the  middle  of  the 
Bocondary  age,  and  are  only  now  at  their  Tnaxiniiini. 

The  Oatteropoda  are  represented  in  the  palieozoic  strata  by 
several  genera  closely  allied  to  Ute  diminutive^  f2an(a  and  iSetMU- 
rdla,  and  by  others  perhaps  related  to  loTitkina.  The  Naticidm 
and  CalyptrceidiE  are  plentifijl,  and  there  are  several  genera  of 
elongat«d  spiral  shells  referred  to  the  Pyranaddlida.  In  the 
secondary  strata,  holostomaifitu  shells  become  plentiful ;  and  in 
a  few  peculiar  localities  (especially  Southern  India)  the  genera 
of  siphonated  univalves  make  their  appearance  in  strata  of 
Cretaceous  age.  Fresh-water  JWrnOTit/ero  of  the  recent  genus 
Fhi/ea  occur  in  the  Purbeck  strata,  bat  Ute  marine  air-breathera 
and  land-snails  have  not  certainly  been  found  in  strata  older 
than  the  Eocene  tertiary. 

Order  of  Succeitioji  0/ Orovp»  o/Shdls. — It  has  been  already 
pointed  out  that  animals  which  are  closely  allied  in  struoture 
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•nd  lukbit  nzely  lire  togolihflr,  bat  oooapj  diitiiiot  oraiff,  and 
are  termed  **  ve^amaMm  ipaciee."  The  same  thing  baa  been 
obaerted  in  the  du^nbiition  of  foaailB ;  thespeoieaofaiioceaBiTe 
•tnta  axe  mostly  repieaentitiTe* 

At  .wider  intaraJa  of  time  and  apace,  the  lepreaentation  ia 
«ii]y  generio,  and  the  xelati?e  proportkma  of  the  larger  gronpa 
§18  alao  changed* 

The  anooeaaion  of  finma  ia  often  ao  regular  aa  to  Tiiialead  a 
nqpeifioial  ohaerfer;  whilrt  it  aflbrda,  if  properly  inTeatigated, 
atalnable  olne  to  the  aflbiitiea  of  probleniatio  foaaila. 

Ji  ia  now  generally  admitted  that  the  earlier  forma  of  life, 
ftnmge  aa  many  of  them  aeem  to  na,  were  really  leaa  meta- 
Bunphoeed— or  departed  leaa  widely  from  their  ideal  arohetypea 
— than  tiboae  of  later  periods  and  of  the  preaent  day.*  The 
typee  firat  dereloped  are  moat  like  the  embryonic  forma  of  their 
iMpeotire  gxoiqM,  and  the  progreaeion  obeerred  is  from  theae 
general  typw  to  Ibrma  more  hi^yapecialiBed*  (Owen.) 

Mi^iraHon  (/Bpecia  and  d^fiiion  qfOenera  in  Former  Tttnei, — 
Having  adopted  the  doctrine  of  the  continnity  of  apedfio  and 
generio  areaa,  it  reoooaina  to  be  ahown  that  aooh  gronpa  aa  are 
now  widely  aoattered  eon  haTO  been  diflbaed  from  common 
centres,  and  that  the  baniera  which  now  diyide  them  have  not 
ahrays  eodsted. 

In  the  first  place  it  will  be  noticed  that  the  mass  of  the 
stratified  rocks  are  of  tnarin/e  ongm^  a  oiroumstance  not  to  be 
wondered  at,  aince  the  area  of  the  sea  is  twice  as  great  as  the 
land,  and  probably  baa  dways  been  so ;  for  the  aTerage  depth, 
of  the  sea  ii  much  greater  than  the  general  elevation  of  the 

land.t 

The  mineral  changes  in  the  strata  may  sometimes  be  accounted 
for  by  changes  in  the  depth  of  the  sea,  or  an  altered  direction 
of  the  cuitents.  But  in  many  instances  the  sea-bed  }ias  been 
elevated  so  as  to  become  dry  land,  in  the  interval  between  the 
formation  of  two  distinct  marine  strata ;  and  these  alterations 
are  believed  to  occnr  (at  least)  once  in  each  formation. 

If  every  part  of  what  is  now  dry  land  has  (on  the  average) 

*  Mr.  Darwin  has  pointed  out  that  the  sesnle  Cirripedes,  which  are  more  highly 
metamoridioaed  than  the  LepadicUe,  were  the  last  to  appear.  The  foesil  mammalia 
afford,  however,  the  moat  remarkable  examples  of  this  law.  At  4he  present  day  such 
an  animal  as  the  three-toed  horse  (BippctAerium)  of  the  ICocene  Tertiary  would  be 
deemed  a  huut  naturdet  but  in  truth  the  ordinary  hone  is  far  more  wonderful.  Un- 
fortunately, a  new  **  vulgar  error  **  has  arisen  from  the  terms  in  which  extinct  animals 
have  0om«timee  been  described,  as  if  they  had  been  constructed  upon  several  distinct 
types,  and  combined  the  character  of  several  classes. 

t  The  enonnous  thickness  of  the  older  rocks  in  all  parts  of  the  world  has  been  held 
tx>  indicate  the  prevalence  of  deep  water  in  the  primaeval  seas. 
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been  thitiy  tjmea  submerged,  and  bas  formed  part  of  the  Mi- 
bed  during  two-thirds  of  all  the  past  geologiokl  time, — Qum 
mil  be  no  difficulty  in  accounting  for  tiie  migration  of  sea-shells, 
or  the  diffiieion  of  marine  genera. 

On  the  other  hand,  it  may  be  inferred  that  every  part  of  th« 
present  sea  has  been  dry  land  many  difibrent  times;  ou  an 
average  not  less  than  thirty  times, — amonnting  to  one-thiid 
of  the  whole  interval  since  the  Cambrian  epoch,  - 

The  average  duration  of  the  marine  species  has  been  assomed 
at  only  one-third  the  length  of  a  geological  period,  and  Uiii  " 
harmonises  with  the  fact  that  so  few  (either  living  or  extinct] 
have  a  world-wide  distribution. 

The  life  of  the  land-snaUs  and  of  the  fresh-water  shells  hai 
been  of  longer  average  extent,  enabling  them  to  acquire  a  wide    " 
range,  notwithstanding  their  tardy  migrations. 

But  when  we  compare  the  eatimatedrate  of  change  in  physical  ~ 
geography  with  the  dnration  oi  genera  aai /amilUt  of  shells,  we    ' 
not  only  find  ample  time  for  their  diffusion  by  land  or  sea  ov« 
large  portions  of  the  world,  but  we  may  perceive  that  such   ' 
traDBfoTencoH  of  the  eoeae  of  creation  must  have  become  in- 
evitable, ■: 

Method  of  Oeological  Investigation. — In  whatever  way  geo-    - 
logical  history  is  written,  its  original  investigators  have  onlf 
one  method  of  proceeding — Irom  the  known  to  the  unknown—    - 
or  backwards  in  the  oonrse  of  time. 

The  newest  and  most  superficial  deposits  contain  the  remaim 
of  man  and  his  works,  and  the  animals  he  has  intiodnced. 

Those  of  pre-historic  date,  but  still  very  modem,  contain 
shells,  &G.,  of  recent  species,  but  in  proportions  different  from 
those  which  now  prevail  (pp.  89,  90,  93),  Some  of  the  species 
may  be  extinct  in  the  immediate  neighbourhood  of  tlie  deposits, 
but  still  living  at  a  distance. 

In  the  harbour  of  New  licdford  are  colonies  of  dead  shells  of 
the  Pkolai  costata,  a  species  living  on  the  coast  of  the  Southern 
States.  At  Bracklediam,  Sussex,  there  is  a  raised  sea-bed 
containing  35  species  of  sea-shells  living  on  the  same  ooast, 
and  2  no  longer  living  there,  viz. — Pecten  polyTnorphvi,  a  Medi- 
terranean shell ;  and  Lutraria  i-ugota,  still  found  on  the  ooesta 
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tpmm  of  tibOJa  from  tbeM  *  *  OlmcuX  bedi,"  newly  aU  <tf  wliibh 
•n  now  esiituig  m  Britidi  08M.* 

In  sniort  of  i£»  looftlitiM  to  glaeial  thollB,  fhe  ipeeies  are  all 
leoent;  bat  at  Bridlington,  Yoriuihixe,  and  in  fhe  Norwich 
Orof^  a  fsw  estimet  spedea  are  finind  (e.g.  NuctUa  OohMdict, 
PL  17,  t  18).  AtGhiQeiftnd,  8a£Bolk,  Fo^^Imi  arcHca  and  mj^i« 
OQoor  of  large  aiae  and  in  ejEodlent  preaervation,  with  numerona 
specinienB  ot  Mya  Inmeato,  ereot  as  thej  lived,  in  the  muddy 
na-bed.  TrcjpihKm  Malari/brme^  Adimde  vtritlulo,  Seakuria  groen" 
loadiai,  and  iAilm  jpnanltMiilim 

and  A&kifU  ftariMMi,  with  aeyeral  arotio  fomoB  of  TeUina,  are 
amoogat  the  oommoneat  ahella,  and  freqnently  oooor  in  pairs, 
or  with  their  hgammU  preaeryed;  'the  depoait  ia  eztensiTely 
qnarried  for  flhellHMnd* 

Baiaed  aea^beda  with  Arotio  ahella  at  TTdderalla,  in  Sweden, 
hare  been  repeatedly  notioed  ever  ainoe  the  time  of  linnfleiiB. 
Oaptain  Bayfield  diaoovored  aimilBr  beds  near  Qoebeo,  60 — ^200 
fcet  above  tibe  Bmr  St.  Lawrenoe,  oontaining  an  assemblage  of 
ahella  entirely  Arotb  in  oharaoter ;  whereas  in  the  present  golf 
he  obtained  an  admiztore  of  the  Amerioan  repreeentatives  of 
Loaitanian  typea,  JfaaxIatfiMi,  penpUmMf  JMrieola,  Ort^pidida. 

The  gUoial  depoatta  of  the  northern  hemisphere  extend  aboat 
16^  Boath  of  the  line  of  "  northern  limit  of  trees ;"  but  this 
eomparatively  recent  extension  of  the  Arotio  ooean  does  not 
appear  to  hove  mnoh  inflnenoed,  if  it  ever  invaded,  the  inland 
basin  of  the  Aralo-Caflpian,  which  contains  only  one  species 
oommon  to  the  White  Sea,  Cardiwn  eduh,  rax.  ruiHcwn,^ 

The  older  pliocene  period  is  represented  in  England  by  the 
ChraUin/B  Crag,  a  deposit  oontaining  340  species  of  shells.  Of 
these  73  are  living  British  species,  but  (with  two  or  three  ex- 
ceptions) they  are  such  as  range  south  of  Britain.  (Forbes.) 
The  remainder  are  extinct,  or  living  only  to  the  south,  especially 
in  the  Liudtanian  province :  e.g.  Foaaants  stUcatua^  LucinopsU 
Lajonkaifiiy  Ohama  gryphoide$f  and  species  of  Casaidartat  Cleo- 
dora,  Sigarettu,  Terebra,  ColwnbeUaf  and  Pyramiddla,  It  also 
contains  a  few  forms  belonging  to  an  earlier  age — a  Fkoladoinya, 
a  true  Fyrtda,  a  LtngtUa,  and  a  large  VoltUa,  resembling  the 
Magellanic  species. 

*  The  tpedefl  which  have  retired  farther  north  are  marked  (**)  in  the  preceding 
Arctic  Iiist,  pp.  57, 58. 

t  Mr.  Wm.  Hopkins,  of  Cambridge,  has  investigated  the  causes  which  may  have 
produced  a  temporary  extension  of  the  Arctic  phenomena  in  Europe ;  and  considers 
the  most  eilicient  and  probable  cause  would  be  a  diversion  of  the  Oulf-stream,  which 
be  Biqipoaes  to  have  flowed  up  what  is  now  the  valley  of  the  Mississippi.  ( Geological 
/ommal). 
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The  sitelle  of  the  newer  terturiea  are  always  identieal,  at  leiut 
genericaUij,  with  those  of  the  nearest  ooaatfl.  Thus,  in  Pata- 
gonia are  found  species  of  Trcphon,  Crepidula,  Monoeent, 
Peeiidoliva,  Valuta,  Oliva,  Oraiiatella,  and  Bolenella.  The  ter- 
tiaries  of  the  United  States  contain  species  of  Fvlgur,  Mtrcenaria, 
and  Onathodon.  The  miocene  sheila  of  St.  Domingo  appear  at 
first  sight  to  be  all  of  recent  species,  but  on  comparison  prora 
to  be  mostly  distinct. 

The  proportion  of  extinct  species  in  the  Pliocene  tertiary 
-varies  &om  1 — SO  per  oent.  If  a  deposit  contains  more  than 
60  per  cent,  of  extinct  species  it  is  referred  t«  tiie  Miotent 
period ;  and  this  test  is  particularly  valuable  since  the  modem 
deposits  are  often  isolated,  and  frequently  no  assistance  can  be 
deriTed  &om  superposition,  or  even  from  identity  of  species. 

In  the  RicenetertiaTies  we  perceive  the  "dawn"  of  tlie  present 
order  of  things.  All,  or  very  nearly  all,  the  species  are  different, 
hut  a  large  proportion  of  the  genera  are  still  existing,  Hkough 
not  always  in  the  seas  nearest  to  the  localities  where  they  occur 

Thus  in  the  London  clay  are  found — Boitellana,  Oliva,  Audi' 
itiria,  and  Vulsella,  genera  still  living  in  the  Bed  Sea ;  and  many 
spooies  of  Naulihis,  Simrlta,  Seraphs,  Oontu,  Mitra,  Pynda, 
Pkoraa,  Lioiia,  CfardiKo— genera  characteristic  of  tte  TTnlinn 
Ocean;  Cyprovula,  Typhis,  and  Volutilitkes,  now  living  at  the 
Cape ;  Clavdla,  at  the  Marquesas,  and  Feeudoliva,  Trochifa,  and 
species  of  Mvrex,  whose  recent  analogues  are  found  on  the 
western  shores  of  South  America. 

The  freshwater  shells  of  this  period  are  Old  World  forms : 
Mdanopsis,  Pota/mides,  /.ampania,  MelancUria,  and  Nemafura; 
whilst  the  land-shells  form  a  group  quite  American  in  character 
—largo  BpccicH  of  Glandina  and  Sfdimut  (witi  reflected  lip) 
MegahmaetoToa  (mumia) ,  a  Gt/dotvs  (with  its  operculum)  like  C. 
Jamaicensis,  and  the  little  Sdix  labyrintkiiyM. 

Secondary  Age. — In  none  of  the  older  strata  do  we  find  indica- 
tions of  a  warmer  climate  having  prevailed,  in  the  latitude  of 
England,  than  that  which  marks  the  period  of  the  London  day. 
And  this  is  not  more  than  can  be  accounted  for  by  such  a  cauao 
as  the  flow  of  an  equatorial  current  from  tike  direction  of  the 
Bed  Sea,  until  arrested  by  a  continent  to  the  south-vest,  as 
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The  peonljar  physical  conditions  of  the  ChcUk  period  are 
represented  at  the  present  day,  not  so  much  by  the  Coral  Sea, 
as  by  the  ^gean,  where  calcareous  mad,  derived  from  the  waste 
of  the  actiglia  regions,  is  being  rapidly  deposited  in  deep  water. 
{Forbes.) 

The  WecUden  period  was  styled  the  "  Age  of  Beptiles  "  by  Dr. 
Mantell,  who  compared  the  state  of  England  at  that  time  with 
the  present  condition  of  the  Qtdapagos  Islands. 

The  Oolitic  period  finds  its  parallel  in  Australia,  as  long  since 
pointed  out  by  Professor  Phillips,  and  the  comparison  holds 
good  to  some  extent,  boih  for  the  Marine  and  Terrestrial 
Faunas. 

The  Truu,  with  its  foot«prints  of  gigantic  wingless  birds,  has 
been  compared  with  the  state  of  the  Mascarcne  Islands  only  a 
few  centuries  ago,  and  with  the  New  ZecJand  Fauna,  where 
birds  are  still  the  highest  aboriginal  inhabitants.* 

PcUoeozoic  Age, — ^It  has  lately  been  shown  by  Professor  Bamsay 
that  signs  of  glacial  action  may  be  traced  in  some  of  the  trappean 
conglomerates  of  the  Permian  and  of  the  Devonian  or  Old  Bed 
Sandstone  period  in  England  ;  and  Mr.  Page  has  endeavoured 
to  apply  the  same  interpretation  to  phenomena  of  a  similar  cha- 
racter in  the  Old  Bed  sandstone  of  Scotland,  t  Geologists  gene- 
rally have  abandoned  the  notion,  once  very  prevalent,  of  a 
universal  high  temperature  in  the  earliest  periods;  a  notion 
which  they  had  derived  from  the  occurrence  of  certain  fossil 
plants,  corals,  and  shells  in  high  latitudes. 

The  absence  of  remains  of  mammalia  in  the  palaeozoic  forma- 
tions, is  at  present  a  remarkable  fact,  but  it  is  completely 
paralleled  in  the  great  modem  zoological  province  of  the  Pacific 
Islands. 

Baron  Humboldt  has  speculated  on  the  possibility  of  some  land 
being  yet  discovered,  where  gigantic  lichens  and  arborescent 
mosses  may  be  the  princes  of  the  vegetable  kingdom  4  If  such 
exist,  to  shadow  the  Palaeozoic  age,  its  appropriate  inhabitants 
would  be  like  the  cavern-haunting  Proteue^  and  the  Silurea 
which  find  an  asylum  even  in  the  craters  of  the  Andes. 

What,  then,  is  it  which  has  chiefly  determined  the  character 
of  the  present  zoological  provinces  ?  What  law,  more  powerful 
than  climate,  more  influential  than  soil,  and  food,  and  shelter ; 

*  In  a  paper  read  before  the  British  Association,  on  the  subject  of  the  great  extinct 
wingless  birds  of  New  Zealand,  Professor  Owen  suggested  the  notion  of  land  having 
been  propagated  like  a  wave  throughout  the  vast  interval  between  Connecticut  and  New 
2>.aland,  since  the  Triassic  period. 

t  See  also  the  Rev.  J.  Gt.  Cumming^s  "  Isle  M  Man  "  (1849),  p.  89. 

t  Views  of  Nature/p.  221.    Bohn's  ed. 
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nay,  often  seemingly  prodnoing  reralts  opposed  to  ti  pricH 
probability,  and  at  varianoe    with  the  soitableneee  of  con-  ■ 
ditiona  ?' 

The  answer  ia,  that  each  fauna  bears,  above  all  thisgs,  tk  ~ 
impress  of  the  ago  to  which  it  belongg.    Each  has  nndergoiie  *  ; 
serisB  of  -viciBsitudeB  ap  to  the  time  when  ite  barriers  became 
fixed,  and  after  its  isolation  it  has  known  no  farther  change,  ~ 
but  decline. 

The  number  of  liying  and  fossil  species  of  each  genns  d 
mollusca  will  be  stated  in  the  following  pages,  so  &x  as  they  on 
be  ascertained.  With  some  modificataons,  these  nombetsgiTetli* 
following  totals,  hy  which  the  relative  numerical  derelopment 
of  the  orders  and  femilies  will  be  seen. 


i,*. 

Bfcenl. 

FowU. 

aio 

Bsnnt. 
47M 

as 
lae 

rMi 

ChilOQid£8 

LimaciiK  

Uransids 

(Mirins) 

(mitu,iJiell-l™) 

..       - 

(■^ 

..      a 

noKhiata. 

Nflulilide   . 

Trfmi 

'« 

Pnad 

rrnuAMa. 

M 

SlrombiflBt 

TictiJmauAu 

— 

Doriita 

PuludinUta 

..     317 
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Becent  FomII. 
JNudeobremehiata, 

Firolite  88  1 

AtlantidjB   32  169 


66 

Ptxbopoda. 

Hyaleidae    63 

TJmaf^'nidiB  19 

Ciionida 14 

86 

BSAOHIOPOOA. 

Terebratnljda   67 

Spiriferidae -> 

BhynchonellidA    4 

OrthidcB  — 

Productids -> 

Craniadae 6 

DiflcinidflB   10 

LingulidflB  10 


160 


05 


95 


840 

380 

432 

828 

146 

37 

90 

99 


Beoent  WomO, 

CORCBTPXBA. 

Ostreida 436  1,883 

Aviculidc   94  638 

Mytilida 217  831 

Arcada  860  1,143 

Trigoniada 8  189 

Uwumidm   649  68 

Chamida 60  62 

Hin>iiritid»   —  103 

Tridacnid» 8  8 

Cardiadc 300  86» 

Lncinid» 178  44<l 

Cpcladida  176  144 

Cyprindn    176  956 

Veneridn    600  329 

Macthdc 147  68 

TeUinida^ 660  888 

Solenidc 68  81 

Mya<:idn 121  334 

Anatinida  346  400 

Oastrocluenidie 40  86 

PhoUulida  81  60 


108 


1,842 


4,396        7,419 


General  Sxjmmabt. 


Beoent.  Fossil. 

Dibranchiata    204  189 

Tetrabranchiata  0  3,193 

Prosobranchiata  8,465  6,819 

InopercnlatedPulinomfera  5,404  643 

Operculated  Polmonifera..     931  46. 

Tectibranchiata  356  363 

Kodibranchiata 818  — 


Becent.  Foesfl. 


Nncleobranchiata 56 

Pteropoda 85 

Brachiopoda 102 

Ck)nGliifera 4.295 


16» 

05 

1843 

7,419 


30,502       18,568 
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CHAPTER  rV. 


ON  ooLLEcmna  shells. 


The  circumstoncea  tinder  which,  shells  are  fbnud  is  a  eabjact 
BO  intiiaately  conneoted  ^101  the  methode  of  oollectiiig  them,  as 
to  make  it  undesirable  to  treat  of  Qwm.  separately. 

Naturalistfi  disttngnish  between  the  habitait,  or  geographical 
localitiea  of  species,  and  the  stations  or  circnmstanceB  in  which 
they  are  found ;  to  the  latter  suly'ect  only  alight  allnaion  has 
been  hitherto  made  (p.  T). 

Land-thelli  are  tnost  abundant  on  calcareous  soils  (p.  29),  and 
in  warm  and  moist  climates.  The  British  species  are  collected 
with  advantage  in  autumn,  when  fiiH-grown,  and  showing 
themselves  fireely  in  the  dews  of  morning  and  evening.  Some 
species,  like£tuiimu«a«i(u«,  are  found  only  near  the  sea;  Bvlimv* 
LadchanwniU  ascends  beech  trees  on  the  Chalk  downs  and  Cota- 
wolds;  Pupa  Juniperi  and  Bdix  unifiiKorio  occur  chiefly  on 
rocks  and  stene  walls.  The  moss-frequenting  ClausiluE  may  be 
obtained  even  in  mild  winter  weather  at  the  roots  of  trees ;  the 
small  species  of  Pupa  (or  Fer(i^)areBOmetinieBtakenabuiidantIy 
when  sweeping  wet  grass  with  an  insect  net ;  Acicula /uacaUY6i 
at  the  roots  of  grass ;  Oionella  acicula  is  found  in  old  bonw 
(such  as  occur  in  Danish  burial- grounds !),  and  occasioitally  in 
moving  garden-bulbs ;  Helix  acaleata  has  been  met  witli  on  the 
under  sides  of  leaves  {e.g.  the  sycamore),  a  few  fbet  from  ttte 

In  tropical  countries  a  large  number  of  the  land  snails  are 
arboreal  in  their  habits.  The  West  Indian  pahns  (such  as 
Ormdoxa  regia)  are  the  chosen  abode  of  many  species  of  Heli- 
cidra.  U.  Couthouy  found  BitUmui  aurie  leporie  on  tie  orange 
and  myrtle-txees  near  Bio,  and  Partula  and  SeUdrux,  on  tlie 
Dracsenas  and  Bananas  of  the  Polynesian  Islands;  and  the 
sailors  of  H.M.S.  Sattleinake,  in  Captain  Owen  Stanley's 
expedition,  became  expert  in  collecting  Oeotroehi  in  the  trees  of 
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The  fbllowing  are  ezamplM  of  fhe  eloYfttioiui  at  wbkli  land* 
Budk  baye  bwa  firand.    (pp.  289,  294.) 

Heiir  pomitfti,  9jm  fatt-llpfc  (JeflhvjB.) 
n    npMtib,  l;MM>— <0jOOO  ft 
M    baMtflll%Chnld,S.000^-C/X)Oft.  TriMttL 

Bolimiii  ▼0)60^7,000  ft.   India.   (Bcmoi.)  i 

H      nModft  and  onuta!,  14,000  ft.        » 
H      LaaanUaim,  8,000  ft.  VawGianada. 

Aetediiatat«tekola«4— 7/WOft.    Lndov. 

PiVaHdlertai%  1,100-1,600  ft.    Hpi. 
n   tantSla,  1,000  ft.   TUmUI. 

OaMOteUM, 6,000 ft.    MtUa. 

Vltriii»glMla^lMMi,8/N)0ft.   MdMtaBoM. 

n    ammlHto,  1,000-8^000  ft.  Bsfou  (ITAiidrew.) 
•    Ttearillii,  1,1000-8,110  ft.    Maddm. 

HBilcliiaooeMeirtiM^Qiinmng.ljnnOft.   SCTlMaiitV. 

(UBBBMHookni,  18,000  ft.   ThIlMt) 

The  lezidHniaiLi  of  irann  and  diy  regions  remain  dormant  for 
Img  peiiods  (p.  14),  and  require  no  attention  for  many  montha 
lAar  being  collected.* 

Fn^waiet  thdU  are  coUeotod  with  an  insect  net  or  **  landing 
'  Mt  '*  of  strengtk  suited  to  the  work  of  raising  masses  of  weed. 
Xhe  strongly  rooted  flags  and  rashes  may  be  palled  up  with  a 
boai-book;  and  Ojfekdeit  as  well  as  uniyalTes,  maybe  obtained 
by  shaking  aqoatio  plants  over  the  net.  For  getting  np  tbe 
peail  moflsels,  the  most  efficient  instrament  is  a  tin  bowl,  per- 
finated  like  a  store,  and  fitted  on  the  end  of  a  staff,  or  jointed 
rod.    (Fiokering.) 

In  some  aitaations  the  freeb-water  shells  are  all  much  eroded 
(p.  88,),  or  coated  with  a  forraginoas  deposit.  It  may  be 
desirable  to  find  oat  tbe  localiliee  wbere  the  specimens  are 
in  best  condition  before  oolleoting  extensiyely.  Tbe  opercula 
should  always  be  preserved  with  the  sbells  to  which  they 
belong ;  those  of  the  Cydostomidm  and  Mdanxada  are  partioa- 
larly  interesting. 

The  AtmculideB  are  especially  met  with  in  damp  places  by  the 
sea ;  in  mangFOve-swamps,  and  creeks  and  river-banks  where 
ihe  water  becomes  brackish.  Amphihola  and  Amminea  are 
found  in  salt-marshes,  SipJionaria  and  Peronia  on  the  shore, 
between  tide-marks. 

Collecting  Sea-ehdU, — ^The  following  remarks  are  from  the  pen 

•  Land  and  flreph-water  snails  may  be  killed  instantaneously  with  boiling  water,  if  a 
few  are  done  at  a  time ;  and  cooled  by  removal  to  cdLd  water.  Every  collector  finds 
eiq)edient8  for  removing  the  animals  more  or  less  completely  from  their  shells ;  those 
^diich,  like  Clautilia,  retire  beyond  the  repch  of  a  bent  pin  may  be  drowned  in  tepid 
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of  an  experieaoed  oonchologist,  lb,  W.  J.  Bndarip: — "  Wlien 
the  tido  is  at  the  lowest,  the  ooUaotor  ehoold  wade  among  ths 
rockB  and  pools  near  the  shore,  and  search  under  OTerhaDging 
ledges  of  rock  as  far  as  his  arms  can  reaoh.  An  iron  rake, 
wiUk  long  olose-set  teetii,  will  be  a  osefiil  implement  on  such  ~ 
occasions.  He  should  turn  otst  all  loose  stones  and  gtowii^  " 
sea- weeds,  taking  care  to  protect  his  hands  with  gloves,  and  hia 
feet  with  shoes  and  stockings,  against  the  sharp  spineB  of  Echini, 
the  back-fins  of  sfing-fisbee,  and  the  stings  of  Mediaac.  In 
detaching  chitons  and  limpets,  which  are  all  to  be  aon^it  fi» 
on  rooky  coasts,  lh«  tpataia  or  oasa-knifo  wiU  prove  a  Talnahla 
assistant.  Those  who  have  paid  putioulsz  attentian  to  pre- 
serving chitons  hare  found  it  neoesBarjr  to  suffer  them  to  di« 
under  pressure  between  two  boards.  Ormers  {E<dio^de*)  may 
be  removed  from  the  rocks  to  which  they  adhere  by  throwing  a 
little  warm  wat«r  over  them,  and  then  giving  them  a  sharp 
push  with  the  foot  sideways,  when  mere  violenoe  would  be  of 
no  avail  without  injuring  the  shell.  BoUed  madrepores  and  loosa 
fragmentti  of  rock  should  be  turned  orer;  cowries  and  other 
shdl-fish  frequently  harboxir  under  ih.wa.  Numbers  of  shell- 
fisharegeuetallytobefoundaboutcoral-reefa."  In  coral  regions 
the  services  of  nativa  should  be  obtained,  as  Vbaj  waj  render 
mnoh  assistance  by  diving  or  wading. 

Advantage  may  be  taken  of  spring-tidti,  especially  at  the 
equinoxes,  to  examine  lower  tracts  of  sea-shore  than  ore  ordi- 
narily accessible.  Many  hivalvet  bury  in  sand  and  mud  at 
extreme  low-water,  and  may  be  obtained  alive  by  digging  with 
a  spade  or  fork;  others  may  be  found  boring  in  joles  and  rocks, 
and  require  the  hammer  and  chisel  for  their  extraction.* 

Mr,  Joshua  Alder  remarks  that  "  in  collecting  among  rocka 
the  principal  thing  is  to  look  dose,  particularly  in  crericee  and 
under  stones.  Minute  species  inhabiting  sea-weed  are  beet 
obtained  by  gathering  the  weed  and  immersing  it  &a  some  time 
in  a  basin  of  sea-water,  whon  the  little  mollnsks  will  generally 
creep  out.  If  the  shells  only  are  wanted,  the  surer  and  mon 
ready  way  is  to  plunge  the  weed  into  freshwater,  when  the 
animals  immediately  Ml  to  the  bottom." 

Tho  jlimiing  motlunca  of  the  open  sea,  eapeoiaUy  in  tropical 
■   ■■■    -  ivelv  little'  ^      .   .        ■ 
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^{toed.  alive*  its  movementB  dionld  be  -watdied  in  a  yeeael  of 

mr^retor ,  to  see  idietiier  it  has  the  power  of  rinng  and  nnldng 

iXiri]!;  its iiiode of  twrniming, and  podtion  during theeemore- 

nfflDta,  axid.  "wlien  at  xeet  The  chambered  aheUakonld  be  opened 

xffiAsr'W&ter,  to  asoertain  if  it  contain  a  gas,  the  natore  of  wh.xh 

lAiOQld,  ^  poaaible,  be  made  out.    The  pearly  nantilns  reqiiires 

t^  MOBke  observations,  whicih  would  be  attended  with  more 

londmon  and  fiMsOity  from  its  larger  aiae."    (Owen.)* 

The  totPMHMM^  used  by  Mr.  McGilliyray  **  conaiBted  of  a  bag 
cf  hmMmg  (used  for  flags)  2  Uset  deep,  the  mouth  of  which  was 
amn.  Tomid  a  wooden  hoop  14  inohee  in  diameter ;  three  pieces 
of  cord.  If  foot  long,  were  seemed  to  the  hoop  at  equal  inter- 
tals  and  had  their  ends  tied  together.  Wben  in  uae,^the  net 
was  towed  astern,  dear  of  the  ship's  wake,  by  a  stout  cord 
secoied  to  one  of  the  quarter-boats,  or  held  in  the  hand.  The 
scope  of  the  line  required  was  regulated  by  the  speed  of  the  yessel 
at  the  time,  and  the  amount  oi  strain  caused  by  the  partially 
submerged  net'*  t 

TrmMtg.—'MT.  John  W.  Woodall,of  Bcarbro',  has  kindly  fdr- 


Flg.  82.  A  Trawl-net.    A.  Side  Tiew ;  B.  Net  in  op  fttiaa ;  O.  Plan. 

nishedthe  following  sketches  and  particulars : — "  B,  Fig.  32,  is 
intended  to  represent  a  trawl-net  at  work  on  the  bottom  of  the  sea. 

*  Admiralty  Manual  of  Scientiflc  Inquiry.  Svo.  Lond.  1849. 

t  Voyage  of  H.M.S.  Battieinake,  toI  L  p.  27.  4 
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The  side  frames  are  of  iron,  the  upper  beun  of  wood,  and  tba  loirer 
edge  of  the  net  ia  kept  down  to  the  ground  hy  tneons  of  a  chain, 
which  is  wolded  or  wrapped  round  with  old  rope.  The  beam  is 
generally  from  40  to  fiO  feet  in  length,  and  about  Binohas  square. 
The  net  is  about  30  yards  in  depth,  and  has  a  couple  of  pookets 
inside.  The  end  is  untied  when  the  net  is  hanled  on  boutl  fbr 
the  purpose  of  taking  tlie  fish  out.  These  nets  can  only  be 
worked  where  the  bottom  of  the  sea  is  tne  from  rocks.  They 
are  used  by  boats  of  35  to  60  tons,  manned  by  crews  of  from  four 
to  six  men  and  two  to  three  or  four  boys.  In  the  vicinity  of 
Scarbro' they  fish  between  the  shoTe-ree&  and  the  oS  rook,  which 
iB4  to  10  miles  from  land;  the  bottom  is  sand  or  clay,  with  4  to  15 
fathom  water  on  the  land  side,  and  IT  to  25  Isthoms  on  the  off 
side."  Immense  quantitieB  of  crastaceti  and  shell-fish  are  taken 
with  the  trawl,  as  well  as  ground-fish. 

KtttU'net».—Oa  Uie  fiat,  sandy  coast  of  Sent  and  Suesez,  the 
mackerel-lish.ery  is  pursued  by  setting  up  stakes  10  or  16  feat 
high,  at  distances  of  10  feet  apart,, in  tines  mnning  outwards 
from  tbe  shore  at  high-water,  to  low-water  neap  tides,  where 
they  are  turned  in  the  direction  of  the  tide.  To  these 
stakes  nets  ore  attached,  and  leaded,  which  remain  as  long  as 
the  fish  ore  on  the  coast.  Outtle-fish  are  frequently  token  in 
these  neta. 

Deep-lea  Fiihery. — In  North  Britain  an  exten^re  ground- 
fishery  is  conducted  by  means  of  long  lines — often  a  mile  in 
length — with  hooks  and  baits  every  few  yards.  These  lines 
are  laid  out  at  night  near  the  coast,  and  taken  up  Ihe  next 
morning.  When  used  out  at  sea,  the  boats  lay  by  for  a  few 
hours,  and  then  take  up  the  lines.  The  oamivorouB  whelks 
adhere  to  the  bait«  (which  have  not  been  seized  by  fishes),  and 
sometimes  a  bushd  of  them  are  taken  in  this  way  from  a  single 
line.  Bhynchonella  paittacea,  PanopiBa  Norvegiea,  VdtMtue,  and 
some  of  die  scarce  Ftui,  have  been  obtained  from  these  lines, 
the  bivalves  having  been  entangled  accidentally  by  the  hooks. 

For  trapping  whelkt  on  rocty  gromid  a  net  may  b«  made  such 
as  is  used  for  crabs  and  lobsters,  by  attaching  a  loose  bag  to  an 
iron  ring  of  a  yard  bctosb.  This  is  fastened  to  a  rope  by  three 
equal  strings,  baited  with  dead  fish,  and  let  down  frvm  a  vessd 
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UturieB  an  to  nuUlj  mada  u  to  injim  the  mon  delicta 
tmn^^jitt  ■«?iH»i«^  md  raflte  til  tite  minute  things  to  Mcapa.  It 
ii  thanfim  naeo— ry  to  Iuto  iiuiniiiieiLla  apeoully  adApted  ftr 
Ihe  BfttuntliBt^a  vork. 


Fig.  33  is  &  plan,  and  Fig.  34  a  nd»- 
litnr,  ot  a  small  dradge,  belonging  to  lb. 
S.  S.  Boverbank,  and  raited  for  nioh 
work  tts  a  prirate  oolleotor  might  do  on 
tha  English  eoaat.  Itismadeof  mong^t 
iron,  with  movable  joints,  so  aa  to  fold 
npandouTjiiiUtehajid.  lliebsgattaohed 
to  the  dredge  is  foimed  of  two  pieces  of 
nw  hide  (A,  h),  oonneoted  at  iba  ends 
and  bottom  b;  net  (n)  made  of  ood-line, 
to  allow  the  water  to  escape;  and  is 
batenod  to  ttie  frame  with  ooppei  wire, 
throng  the  eyelet-holee.  The  towing- 
rope  is  attached  to  the  ringa  (r,  r),  and 
when  thrown  orerbooid  it  scrapes  with 
one  or  other  of  the  cattisg  edges  (e,  t). 
The  opening  ie  mode  narrow,  to  prevent 
tlie  admisdoQ  of  large  and  heavj  stones. 

Dredging  ehoiild  not  be  attempted  in  a 
roioing-boat,  nnleas  near  the  shore,  in 
mnootli  water,  and  with  a  depth  not  ex- 
ceeding S  or  10  &thonis.  It  may  be 
managed  in  a  light  boat  by  two  persona ; 
one  rowing,  the  other  holding  the  rope  of 
the  dredge  which  is  passed  overboard  near 
the  stem. 


dredges  simnltaneously,  each  leqniring  a  person  to  vasaigi  %. 
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Thd  dredges  are  put  overboard  oa  the  weathec-side,  and  the 
ropes  made  fiist  to  a  bulw&rk  of  thwart ;  each  dredger  holds 
the  rope  in  his  hand,  after  gLviug  it  a  aiiigle  turn  round  a  thwart 
or  "belaying  pin,"  to  regulate  the  strain  by  meona  of  the 
spare  line.  When  a  sufficient  distance  has  been  traversed,  or 
the  ropes  strain  with  the  weight  of  mud  and  stones,  the  vessel 
is  brought  to,  and  the  dredgoa  hanled  up  and  emptied.* 

The  Ungth  of  line  required  is  about  dcvble  the  depth  of  the 
water.  If  the  line  is  ten  short,  the  dredge  will  only  akim  the 
bottom  1  if  too  long,  it  will  be  in  danger  ti  getting  iaet.  "When 
the  bottom  is  loose  sand  or  soft  mud,  the  line  must  be  short- 
ened, or  the  vessel  have  more  way,  or  else  the  dredge  will  be 
apt  to  get  buried. 

The  ilrength  of  the  line  ought  to  be  snffloient  to  anchor  the 
vessel  in  smooth  water, — though  not,  of  course,  whan  there  is 
much  way  on  her, — bo  that  if  the  dredge  gets  foul  it  is  necessary 
to  let  out  the  spare  line  and  relieve  the  strain  while  the  vessel 
ia  brought  round.  The  dredge  will  then  uauaUy  capsize,  and 
may  be  hauled  up. 

LF  the  bottom  is  at  all  rocky,  a  small  strong  dredge  is  best. 
The  line  must  be  shortened,  and  some  additional,  precantions 
may  be  taken,  such  as  fastening  the  rope  to  one  ring  of  the 
dredge,  and  tying  the  other  with  spun  yam,  which  will  break 
under  a  sadden  and  dangerous  strain,  and  release  one  end  of 
the  dredge. 

In  dredging  on  ooral'ground,  tSx.  Cuming  employed  a  3-inch 
hawser,  and  had  a  patent  buoy  attached  to  the  dredge  by  a 
IJ-inch  rope.  More  than  once  the  hawser  parted,  and  the  dredge 
was  left  down  all  night,  but  recovered  the  next  day. 

Mr.  McAndrew's  researches  on  the  coast  of  Norway  were 
conducted  in  the  Naiad,  a  yacht  of  70  tons,  and  extended  from 
the  shore  to  2oO  fathom  water.  The  dredge  employed  was  at 
least  twice  as  strong  and  heavy  as  the  one  we  have  represented, 
and  all  forged  in  one  piece,  inst«ad  of  folding  up.  The  bag  was 
iastened  on  the  frame  with  thongs  cut  from  the  hide.  Before 
using,  it  requires  to  be  towed  astern  for  a  couple  of  hours,  to 
Hoften  it.  In  three  months'  work  only  two  cow-hides  were  used, 
and  one  of  those  was  torn  by  accident  on  sharp  rocks.   Several 

are  drodgod  wlto  on  hoarO,  in  aisi^otemoi'gency,  butnot  uaed. 
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jijiafiTiea.t'h.er,  ^th  a  light  broozo.  The  yacht  is  brought  to 
\w  -vnui.  ^\)y  putting  up  Iho  helm],  the  foreahoet  haulad  t* 
mndwaid,  maiiaeail  hauled  up.  and  miEon  takou  in :  the  gaff 
topsml  also  Itaulod  up ;  she  then  drifts  to  leewnfd.  and  the 
dredge  ie  thrown  oTorboord  to  windward,  with  Ihe  line  mads 
^t  amidships  ;  the  aparo  line  being  coiled  up  ho  aa  to  be  gireo 
out  readily.  'When  the  dredge  ia  tA  be  hauled  in,  the  rope  ie 
'pssnei  through  a  movable  block,  fixed  to  the  shrouds,  aod  tlie 
whole  Btrength  of  the  crew  (fifteen  hands]  called  into  requintaon, 
if  noeesaary.  Whfn  the  depth  does  not  exceed  60  fathonu,  the 
boat,  with  three  men  and  the  two  dredgers,  is  used. 

If  tho  dredge  gets  fouled,  the  rope  is  passed  into  the  boat, 
brought  over  the  dredge,  and  hauled  up.  In  very  deep  mrter 
[160  fathoms)  the  line  ia  carried  forward  and  made  iast  to  the 
bows,  and  the  yacht  itself  hauled  up  till  right  over  the  dredge, 
which  ia  then  recovered  without  difiiuulty. 

The  contents  of  the  dredge  nre  waahod,  and  sifted  wilh  two 
rieves,  one  "  J-inch."  the  other  very  fine.  They  aro  milde  of 
copper  iDtre,  and  one  fits  into  the  other.  The  dredge  is  emptied 
into  the  coarse  sioTe  and  washed  in  the  sea  from  the  boaG,  or  if 
in  the  yacht,  they  are  placed  in  an  iron  frame,  over  the  aide 
of  the  Te!<s<]l.  and  buckets  of  water  poured  on.  The  si'iiinient 
retained  in  the  fine  sievo  may  be  dried  and  examined  at  iejlurei 
fur  minute  BhoUs. 

Tho  following  "  dredging- papers,"  kept  on  the  plan  reoom- 
mended  by  Professor  E.  Forbes,  have  been  selected  by  iSx. 
Barrett,  to  illustrate  the  kind  of  shells  found  at  various  Eonea 
of  depth. 

The  ahell-fifdi  obtained  by  dredging  should  be  at  onoe  boiled, 
end  the  animals  remorad,  nnleee  w)mted  f6r  exMninatioa  (p.  163). 
The  bivalvee  gape,  and  require  to  be  tied  vith  cotton;  the 
epereuia  of  the  imivalTea  should  be  secoied  in  their  apertures 
with  wool.  The  small  luuTalTes  may  be  put  np  in  spirit,  or 
glyctrine,  to  sava  time.  In  warm  dimatee  the  flies  and  anta 
BseiBt  in  removing  any  remaics  of  the  n-niinula  left  in  spiral 
ahflUa,  and  Mcridt  of  lima  may  be  neeesaary  to  deodorise  them. 
U.  Petit  de  la  Sanssaye  has  given  very  full  inatntotionH  for 
collecting  and  preserving  ahella,  in  the  Jovtmal  de  OottehyUoloyit 
for  1S50,  p.  21S,  and  18S1,  pp.  102,  226. 

It  ie  stated  tiiat  both  the  tcana  and  colour  of  molluscous 
pj^i'innla  may  be  preeerved  in  a  saturated  solutiou  of  hydro- 
chlorait  of  ammonia  (10  parts)  and  corrosive  sublimate  (1  part 
— first  dissolved  in  alcohol),  but  the  preparation  ie  expensive 
and  dangerous. 
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DREDGING  PAPERS,  AND  REOOEDS  OF  EESEAECHEI 

ON  THE  COAST  OF  NORWAY. 
BtR.  UoAudbxt,  EsQ.,AirDLucABBABSEn,EsQ.,F.G.9. 
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M^y. 
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„      borsBlia     
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CMdiumeduK       
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Hun;. 
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8 
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LittorimlitlmM .. 

H»7- 
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Mu^ 
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HallcapiiaUla.'.^    ~    1".           '.'.'. 

On  sand. 
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lUny. 

PorpimtopUlM     

Huny. 

Mur. 

On™L: 
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Mwy. 
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J 

Ooreck'. 

8 

0 

of  TVdcAii'  or  PaUUa  vuigata  occurred. 
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Tricbolroiiij  1m 
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Ttophoar^iiiiiu 


LdmUIt       
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Quvtoof  .ma.. 
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YoMlmludd. 
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AnomUephlpplum       
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KMr. 

Chiton  ueUm 
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V. 

Dais     
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Ground 
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Spedef. 


Pecten  fltriatns 

„     tigrinns      

„     ifinilto 

„     Xslaadicas 

TerebTBtiila  cnmimii    

Terebretulina  o^Nit-terpentU 
Crania  anomala 


Chiton  Hanleyi     ... 

Lepetaooecs 

Acmaa  rirgrinea    ... 
Pilidium  tahnm  "*... 
Ponctnrella  noachina 
TrochuB  mill^^nuiiu 

Enlima  puUta. 

Natica  aitida 

„     helicoides  ... 

„     pusilla 

Velutina  laevigata  ... 
Trichotropis  borealUi 
Vaaaa  incrassata    ... 
YvmQB  antiqutiB 
Trophon  clathratiu. . . 
Mangelia  tniricuia. . . 
TornateUa  fasciata 
Baccinum  undatum 
Pleorotoma  nivaliB... 


•  •• 

•  •• 

•  •« 

•  •« 

•  •• 

•  •• 


•  «  • 

•  •• 

•  •• 

•  •• 

•  •• 

•  •• 


••• 

•  •• 

•  •« 

•  •■ 

•  •« 
■  •  • 


Number 
of  Uvlng 


S 
8 
1 

80 

1 

12 


8 
4 

10 
Many. 

2 

3 

1 

8 

0 

0 

1 

6 

1 

0 

0 

1 

0 

0 
10 


Number 

of  dead 

ipeciiiMna. 


0 

0 
I' 
10 
0 
0 


0 
0 
0 

4 
1 
0 
0 

s 
1 
1 

0 
8 
0 

s 
1 

0 
9 

0 
16 


Otaenradooa. 


)  Many  atonea  had  on 
tliein  the  attached 
valve. 


Laige. 
CaiiBated  Yar, 

Toung. 


•••        •••       •••        ••• 


•••       •••       ••• 


Date 

Locality 
Depth  ... 
Distance  ftaai  shore 
Ground... 
No.  of  Hauls 


•%•        ••■ 


•  ••        •«•        ••• 


•»•        ••« 


VI. 

July  SOth.  1856. 

North  of  Bolphsoe  (Finmatken). 

130  to  180  fathoms. 

Half  a  mile. 

Sand. 

Two. 


Oyprina  Islandica 

Ke«ra  cuspidata    

0 

8 

0 

2' 

Xedacaudata 

0 

» 

Yoldia  lucida 

1 

2* 

Pecten  Islandlcus 

0 

Many. 

SmalL 

„     similis 

0 

I 

Area  pectunculoides    ... 

1 

0 

Syndosmya  priematica... 

0 

1 

Oryptodon  flexuosus     ... 

0 

1 

Mactra  eUiptica     

0 

2"rt» 

Cardium  fascial  um 

0 

2 

„       suecicmn 

0 

3 

Astarte  sulcata      

1 

0 

Anemia  ephippium 
Crenelia  decuasata 

Man\%  • 

0 

2 

Many. 

„       nigra 

0 

2' 

Terebratula  cranium    . . . 

3 

0 

Rhynchonella  psittacea... 

1 

2 

Dentalium  enf.Je 

•  •* 

Mail)*. 

Mttiiy. 

Poncturclla  noachina   . . . 

•  •  • 

Mui'V. 

0 

LepetacoBca 

... 

2 

0 

Pleurotoma  nivalis 

m%» 

1 

1-% 

a 

H    2 


ICAKDAL  or  THE   VOLLVIOA. 


8p»cK.. 

Sanba 

^«li»u. 

Fiuurip.    ... 

t 

Belalarrinita .'  

-r»?=j_:::  ::: 

LooUl; 


Aauuu  rmliricoiun    . 
Tfiretumtiilft  unnlum    . 


„     qnlDquangiilire  (Foiba) 
EdHnu  bOineUa 

H^-igelift  trATellluia    ...    ...    ... 


DKEDOINa  PAPERS,  OR  RECMDBDS  OP  EESEAECHI 
m  THE  .a«JBAN  SEA. 

BT    PBOTESeOK    E.     POKBEB. 


.    ...  Hay  Mb,  IMl, 

,    ...  NoOH  Bay.  Fhw. 

n ...  WUhln  the  Bay. 

.    ...  Hud  tai  Huidj  mud. 
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Species. 


ArtexniB  lincta 
Tapes  virginea 
Venus  vemiooift    ... 
TeUina  donaoina   ... 

„  balaofitiiia... 
Syndoamya  aU»  ... 
Lacina  laotea 

M      aqoamoea  ... 

„  roCundata  ... 
CSardinm  rustioiiiii ... 

ff        VtifftOBk  ... 

Cardita  anleata 
Patella  acateUaria ... 

Calyptnea  Sinenala 
Bulla  hvdatis  ...'  ... 
TurriteUa  S  pUcata... 
IVochiia  caaaliculatiia 
Cerithimn  lima     ... 
„        vulgatum 
Hnrex  fistulosus    . . . 
A]dy8ia  depilans 
Ostnea  plicatula 


•  •• 


•  •• 

•  •• 


•  ••        ••• 


•••       ••• 


•  •• 

•  •• 

•  •• 

•  •  • 


Number 

of  Uving 

qyecimeiuL 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 

0 
0 
0 
0 
0 
12 
1 
1 
0 


Number 

of  dead 

specimens. 


1' 

6' 

6' 

1-y 

y 

a-io* 

3-38* 

y 

4' 
1' 

r 
1' 
1 

s 
1 
1 

4 
S 
8 
0 
0 
W 


Obsenratiooa. 


A  strong  valTe. 


Washed  in  from 
shove. 


In  dark  mud. 


n. 

Bate     Sept.  14th,  1843 

Locality      Oulf  of  Smyrna. 

Depth 36  fathoms. 

Distance  from  shore  ...  Two  miles  snd  a  half. 

Ground. Fine  brown  mud. 


Avicula  Tarentina 
Saxicava  arctica    . 


•••       •• 


S 

4 


8 
0 


Full  grown,  adhering 
to  each  other. 


m. 


..ate     August  5th,  1841. 

Locality      Off  northern  extremity  of  Paros. 

Depth 40  fathoms. 

Distance  from  shore ...  Three  miles  and  a  half. 

Ground Weedy. 


Pectenpusio 

5 

4- 

„      opercularis 

0 

1 

Small. 

Nacula  mar^^tacea    ... 

0 

2' 

Cytherea  apicalis 

0 

1' 

Cardita  squamosa 

1 

1' 

Cardium  papillosum     . . . 

0 

2 
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1 

0 

New. 

Murex  brandaris    

0 

3 
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0 

1 
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8 

0 

New. 
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8 

2 

Turbo  rugoeus 

1 

0 
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1 

0 

New. 
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2 

New. 
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2 
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1 
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KnlUpore. 
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V 
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X 
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1' 
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* 
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M 

AtluUPlWODU      
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> 
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*ri\e  ^i%trxhut%on  of  the  MoUutca  in  Depth  has  been  inyestigated 
^•^U^.  AAxdoxdn  and  Milne-Edwards,  M.  Sars,  and  Profetssor 
^."SoTX^Qa.      'Hy  these  obserren  the  sea-bed  is  divided  into  four 
^imd^l  Tenons : — 

1.  Tbe  Xdttoral  zone,  or  tract  between  tide  marks. 

%.  Tbe  Ijaminarian  eone,  from  low  water  to  15  fiathoms. 
d.  The  OoraUine  eone,  from  15  to  50  fathoms. 
4.  Tlie  deep-sea  coral  zone,  50  to  100  fathoms  or  more. 
1.  TM  Lititrai  worn  depends  for  its  depth  on  the  rise  and  fall 
of  the  tide,  and  for  its  extent  on  the  form  of  the  shore.  The 
shells  of  this  rone  are  more  limited  in  their  range  than  those 
which  are  protected  from  the  vicissitudes  of  climate  by  living 
at  some  depth  in  the  sea.*  In  Europe  the  characteristic  genera 
of  reeky  shores  are  Littorina,  PateUa,  and  Purpura;  of  sandy 
beaches,  Cardium,  Ttllina^  ScHen;  gravelly  shores,  Mytilus ; 
and  on  muddy  shores,  Lutraria  and  PuUaUra,  On  rocky  coasts 
are  also  found  many  species  of  HalioHs^  Siphonariay  Fissurella, 
and  Trochus ;  they  occur  at  various  levels,  some  only  at  the 
high-water  line,  others  in  a  middle  zone,  or  at  the  verge  of 
low-water.  CyproBa  and  ConuB  shelter  under  coral-blocks,  and 
CerUhiumy  Terebra,  Naiica^  and  Pyramidella  bury  in  sand  at  low 
water,  but  may  be  found  by  tracing  the  marks  of  their  long 
burrows.    (MacgiUivray.) 

2.  Laminarian  zone, — In  this  region,  when  rocky,  the  tangle 
(Lamtnaria)  and  other  sea-weeds  form  miniature  forests,  the 
resort  of  the  vegetable  feeding  mollusks —  Lacuna^  Rissoa^  NacelUt, 
TrochuSj  Aplyeia,  and  various  Nudibranchiata.  On  soft  sea-beds 
bivalves  abound  and  form  theprey  of  ^umwiim,  Nasaa^  and  Natiea, 
From  low-water  to  the  depth  of  one  or  two  fathoms  on  muddy 
and  sandy  shores,  there  are  often  great  meadows  of  grass-wi*ack 
{Zostera)  which  afford  shelter  to  numerous  shell-fish,  and  are 
the  haunt  of  the  cuttle-fish  and  calamary.  In  tropical  seas,  the 
reef-building  corals  often  take  the  place  of  sea-weeds,  and 
extend  their  operations  to  a  depth  of  about  25  fathoms.  They 
cover  the  bottom  with  living  verdure,  on  which  many  of  the 
carnivorous  mollusks  feed,  while  some,  like  Ovulum  and  Purpura, 
browse  on  the  flexible  Oorgonice,  To  this  zone  belong  the 
oyster-banks  of  our  seas,  and  the  pearl-fisheries  of  the  south ; 
it  is  richer  than  any  other  in  animal  life,  and  affords  the  most 
highly  coloured  shells. 

Some  of  the  littoral  shells,  like  Purpura  lapUlus  and  Littorina  rudit,  hare  no 
free-swimming  larval  condition,  but  comn>'''*'*e  life  as  crawlers,  with  a  well-developed 
sbelL  Their  habits  are  slugglfih,  and  tneir  diffusion  by  ordinary  means  must  be 
exceedingly  slow. 
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3.  Coralliru  son*. — In  DorUiem  seas  tha  belt  of  sea-weed  that 
fringes  the  coast  is  succeeded  by  a  zone  where  homy  zoophytes 
abound,  and  the  chief  vegetable  growth  consists  of  Nuilipon, 
which  coTera  rocks  and  sheila  with  its  stony-looking  incnurts- 
tions.  This  zone  extends  from  15  or  25,  to  36  or  60  fathoms, 
and  is  inhabited  by  many  of  the  predacions  genera — Sucdnum, 
Faaut,  PletiTotoma,  Natita,  Aporrhait,  Fhiline,  Fefutina  ;  and  by 
vegetable  feeders,  siich  us  Fiiturella,  Emarginvia,  PileopsU, 
Eutima,  and  Chemnittia.  The  great  banks  <rf  scallops  belong 
to  the  shallower  part  of  this  region,  and  meuiy  bivalves  of  the 
genera  Lima,  Area,  Nucuta,  Attarte,  Venus,  Artemia,  and  Oorlmla. 

4.  De^-Ka  Ooral-sone.^Fiom  60  to  100  iiithoine  the  Ntdlipon 
still  abounds,  and  Bmall  branching  coials  to  which  ths  Tere- 
hr^ula  adhere.  In  northern  seas  the  largest  corals  {Oeidiva 
and  Frimttfia)  are  found  in  this  Bone,  and  sheila  are  r^tively 
more  abundant,  owing  to  the  uniformity  of  temperature  at  these 
depths.  These  deep-water  shells  are  mostly  small  and  destitute 
of  bright  colours  ;  but  interesting  from  the  ciicumstances  under 
which  they  are  found,  their  wide  range,  and  high  antiquity. 
Amongst  the  charactoristio  genera  are  Cratua,  Thetit,  Netera, 
Crt/ptodoa,  Toldia,  Dentalium,  and  Sciieurella.  In  the  mud 
brought  np  from  deep  water  may  be  often  found  the  sheik  (d 
Fteropoda,  and  other  mollusca  which  live  at  the  sur&ce  of  tbs 
sea.  In  the  Mg^aii  Sea  there  is  deep-water  within  <me  or  two 
miles  of  the  coast;  but  in  the  British  Channel  the  d^th  saldom 
amoonts  to  more  than  20 — 40  fitthoms. 

"When  registering  the  results  of  dredging  operations,  it  is 
important  to  distinguish  between  dead  and  living  ekdlt,  as  in  the 
preceding  Tables;  for  almost  every  species  is  met  with,  in  the 
condition  of  dead  ahtlU,  at  depths  1^  greater  than  those  in  which 
it  actually  lives.  On  precipitous  coasts  the  littoral  shells  Ml 
into  deep  water,  and  are  mingled  with  the  inhabitants  of  other 
zones ;  currents  also  may  transport  dead  shells  to  some  distanoe 
over  the  bed  of  the  sea.  But  the  principal  agents  by  which  so 
many  decayed  and  broken  shells  are  scattered  over  the  bed 
of  the  deep-sea,  must  be  the  mollusk-eating  fishes.  Of  270 
species  of  tioreal  shells  described  by  Dr.  Gould  (p.  60)  mora 
than  half  were  obtained  from  the  maws  of  fishes,  in  Boston 
nmrkct.     Cod-flah  do  not  awallow  tba  largo  wholk-sbells,  but 
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:dX^  Pctnopostt  ^orve^ica  are  swallowed,  and  ejected  again  with 

^TQ^od.  suxffikoeck    The  haddock  swallows  shells  still  more  indis- 

cramnately,  and  Mr»  M' Andrew  has  found  great  numbers  of 

tucePecteiis  in  them,  but  generally  spoiled.    The  cat-fish  and 

Bkatebr^ak  up  the  strongest  shell->fish  with  their  teeth — account- 

mg  for  tike  many  angular  fragments  met  with  in  the  dredge, 

and  in  reoent  deposits. 

The  following  are  examples  of  shells  obtained  from  great 
depths  :— 


Norway,    (M^Andfew.) 

LiTing  flbeUs. 

Fathoms. 

Cerithittm  metttU  ao^lIK) 

Hargarita  cinerea  ....> ..>.».>.  1(K^190 

Dentalimn  entale    *.  SOO 

limea  sanii. >>».».,. .u 130 

ledapygmKa  .»..« 200 

toldia  limatUlA   IdO 

TbedskiDt«ni  40^100 

CiyptodoD  iflKiKMiis  300 

OftkB  Gqm.    (B«lcher.) 

Boccitiilmf  clatttfatmn 136 

VolutilltlieBabyMicoia  ............  1S2 

PectoDculua  Beldieri ....•  130 

.rifi^^ecok  (Foftea.) 

Lhring*  Dead. 

Terebratida  vitrea  .„ 100  250 

Af|{iope  decoUata  100  110 

Cmoia  liDgella 90  160 


66 


Aegean*    (Poi1)ea.) 

Living* 

Murex  Taginattw 

FiiatiB  muricatua 80^96 

Narsa  intermedia 

Ceriihiam  lima 

Chemnitxia  f«aciata  ... 

Eulima  di«torta   

Soalaria  hellenica   

Riwoa  reticulata 

Trochus  exaaperatna  ...  10>^106 

Sciaaurella  i^cata  

Acmea  nnicolor  (X)^106 

Den*alijm  quinqoangulare 

Bulla  tttriculus 

Spondylus  Oiuaonii    ...         106 
Pecten  Uoskynsii 

Area  imbricata 90--390 

Necra  cuspidata  13*-185 

Thetia  anatinoidea  

Kellia  abyaaicola     70>-180 

Syndosmya  prof  undiasima 


Dead. 

160 
150 

46—185 

140 

110—160 

69—140 
110 
185 
165 

70— IW 

150 

160-330 

40—140 

186-300 


40—160 

300 

80-185 


Fremrving  molliucoue  animals  for  examinaiion. 

When  shell-fish  are  killed  by  sudden  immersion  in  hot  water 
or  strong  spirit,  great  and  unequal  contraction  is  caused,  d  s- 
torting  the  muscular  parts  and  rupturing  the  membranes. 

Experiments  have  yet  to  be  made  for  the  discovery  of  means 
whereby  these  and  other  marine  animals  may  be  paralysed  and 
killed,  without  altering  the  ordinary  condition  of  their  organs.* 

Glycerine  is  the  best  medium  for  preserving  such  objects  as 
the  univalve  shell-fish,  intended  for  the  examination  of  their 

*  The  brittle^tars  {Opktocoma)  are  killed  by  sudden  immersion  in  fresh-water;  and 
tlie  Aetimee  may  be  etupifled  by  adding  freeh*water  drop  by  drop  until  they  lose  the 
power  of  retracting  their  tentacles.  But  the  bivalves  (such  as  PhoUu)  may  be  kept  in 
at  ale  water  till  their  valves  fall  off  with  incipient  decomposition,  and  yet  the  muscular 
eiptiona  retain  their  irritability,  and  contract  slowly  and  completely,  when  placed  in 
spirit. 

U3 
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linffTial  teofh ;  for  if  put  np  in  strong  spirit  they  become  to 
hard  that  it  is  ftlmost  impoaaible  to  make  good  preparations  iVom 
them,  and  in  VBok  spirit  they  Will  not  keep  for  any  length  of 

Alm?io}. — The  cheapest  nlfohol  for  preeerving  natural  history 
objects,  at  home,  is  sold  as  ■' methylated  spirit;"  it  contains  ten 
per  cent,  of  ordiiiHry  wood  spirit,  and  being  undrinkable,  is  free 
of  duty.  When  many  spacimens  are  put  op  together  the  spirit 
becomes  much  diluted,  and  should  bo  changed.  The  sott  tieeues 
of  blvaWcH,  and  spiral  bodies  of  the  univalves  soon  decompose 
in  wonk  spirit.  But  for  permanent  use,  in  Museums,  proof 
spirit  may  be  diluted  with  an  equal  bulk  of  water.  Cotton  wool 
ma;  be  put  with  the  specimens  in  spirit,  especially  with  cuttle- 
fish, to  preaorvo  them  from  distortion  by  pressure. 

Uonrihi/'t  tofution  18  prepared  by  dissolTing  J  lb.  of  bay  salt, 
20  grains  of  arsenious  acid,  or  whi!«  oxide  of  arsenic,  and  3 
grains  of  corrosive  sublimate,  in  I  quart  of  boiling  rain-wat«r. 

Bumet't  solution  (chloride  of  fdnc),  largely  diluted,  is  now 
used  at  the  British  Museum  for  the  preservation  of  fishes  and 
other  objects,  in  glass  jars.  It  has  Beverat  adTantagea  over 
spirit ;  being  undrinkable,  and  not  inflammable,  and  the  con 
centrated  solution  (sold  by  all  druggists)  is  much  less  bulky. 

Muriate  of  Ammonia  is  recommended  by  Mr.  Oaskoin,  for 
removing  any  unpleasant  odours  which  may  arise  from  prepani' 
tions  when  taken  out  of  spirit  for  examination.     (See  p.  143.) 

A  solution  of  Chloride  of  Valdum  has  been  employed  by 
General  Totten,  United  States  Engineers,  for  preserving  the 
flexibility  of  the  epidermis  in  various  shells.  The  solution  of 
this  deliquescent  salt  (which  any  one  can  make  by  saturating 
hydrochloric  acid  with  marble)  keeps  the  object  which  has  been 
steeped  in  it  permanently  moist,  without  injuring  ita  colonr  or 
texture ;  while  its  antiseptio  properties  will  aid  in  tlie  preserve 
tion  of  matters  liable  to  decay.  (Professor  J.  W.  Bailey,  in 
Billiman's  Journal,  July,  1851.} 


PART  II. 

SYNOPSIS    OP    THE    GENEEA. 


Ghaptsb  L 

(XASS  I.-CEPHALOPODA. 

Thb  cephalopoda  are  represented  by  the  common  squid,  the 
nautilus,  and  the  ammonite ;  forms  with  which  most  of  us  are 
more  or  less  familiar.  They  possess  a  more  complicated  struc- 
ture than  any  other  group  of  the  mollusca ;  but  in  this  respect 
they  are  much  inferior  to  the  vertebrate  animals,  in  whom 
the  setting  apart  of  particular  organs  for  the  performance  of 
distinct  functions  is  developed  to  so  high  a  degree.  We  cannot 
trace  a  aeries  of  gradati'jnal  forms  between  the  highest  cepha- 
loi>od  and  the  lowest  vertebrate ;  but  we  can  descend  from  the 
more  to  the  less  specialised  forms  of  mollusca,  which  ultimately 
merge  in  one  direction  in  such  creatures  as  Fasciola^  among 
entosoa;  and  in  another  direction,  to  forms  like  Vorticella, 
through  the  intermediate  genera  —  Pedicellmaf  among  the 
Bryozoa,  and  Ferophora  among  the  Ascidians.  It  is  conse-^ 
quently  much  easier  to  define  the  higher  than  the  lower 
boundaries  of  a  great  primary  group.  The  points  of  analogy 
between  the  cephalopods  and  the  vertebrates  are  the  internal 
skeleton,  the  similarity  in  the  form  of  the  blood  corpuscles,  and 
in  the  capillary  structure  of  the  portion  of  the  circulatory 
system  situated  between  the  arteries  and  veins. 

The  cephalopods  move  partly  by  means  of  a  series  of  long 
muscular  arms  arranged  round  the  mouth,  partly  by  means  of 
fins,  or  flaps,  attached  on  each  side  of  the  body,  and  partiy  by 
the  forcible  expulsion  of  water  through  a  tube  or  siphon. 

Unlike  most  of  the  mollu9cai  they  are  symmetrical  animals, 
having  their  right  and  left  sides  equally  developed.  Their  shell 
is  usually  straight,  or  coiled  in  a  vertical  plane.  The  nautilus 
and  argonaut  alone  (of  the  living  tribes)  have  external  shells , 
the  rest  are  termed  **  naked  cephalopods,"  because  the  shell  is 
internal.    They  have  powerful  jaws,  acting  '^QT\i<Cd!i\^  ^>^^  V)glv. 
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mandibleB  of  birds.  The  ton^e  is  large  and  flesh; ;  part  of  it» 
surface  is  Bentient,  whilst  the  rest  is  anned  irith  recurved  spinoB ; 
their  eyes  are  large,  and  placed  on  the  rides  of  the  head.  In  all 
probability  they  pOBsess  the  faculty  both  of  smelling  and  hearing. 
All  are  camiTorous,  and  live  in  the  sea. 

The  nervouH  Bystem  is  more  concentrated  titan  in  tlie  other 
moUiitca,  and  the  brain  is  protected  by  a  cartilagfl.  Thereapira- 
tory  organs  consist  of  two  or  four  plume-like  gills,  placed 
symmetrically  on  the  sides  of  the  body,  in  a  large  branchial 
cavity,  opening  forwards  on  the  under'  side  of  the  head :  in  the 
middle  of  this  openingis  placed  the  tiphoa  or /unnel.  The  sexes 
are  always  distinct.  The  cephaloixKia  are  divided  into  two 
orders,  the  names  of  which  are  derived  from  the  nnmbet  of  the 
branckite. 

Order  I.— DisaANCHiATA,  Oven. 

Ammal  Swimming ;  naked.  Head  diatinot.  J?ye*  sessQe, 
prominent.  Mandiblei  homy  (PI.  I.,  6g,  2).  Attm  eight  or 
ten,  provided  with  suckers.  Body  round  or  elongated,  tunally 
with  a  pair  of  fini  j  branckite  two,  furnished  with  muscular 
ventricles ;  ink-gland  always  present ;  /unnd  a  complete  tube. 

Bhell  internal  (except  in  argoTiatUa),  homy  or  shelly,  with  or 
without  air-chambers.  The  shell  of  the  argonaut  does  not 
correspond  with  the  ordinary  ahell  of  mollusks.  (See  p,  39.) 

The  typical  forms  of  the  outtle-flshes  were  well  described  by 
Aristotle,  and  have  been  repeatedly  examined  by  modem 
naturalists;  yet,  until  Professor  Owen  demonstiated  the  exist- 
onoe  of  a  second  order  of  cephalopoda,  departing  from  all  the 
above-mentioned  characters,  it  was  not  clearly  understood  how 
inseparably  the  organisation  of  the  cuttle-fishes  was  connected 
with  their  condition  as  nvimming  moihuca,  breathing  by  ta» 
gills.  There  are  two  types  of  Inng  stmotqie  among  the  dibran- 
chiat«s.  Thus,  in  Octaput  and  Stpia  the  gills  form  a  cylinder, 
while  in  Leiigo  and  other  genera  they  form  a  half  oylind^'. 

The  characters  which  co-exist  with  (he  two  gUls,  are  (ha 
internal  rudimentary  shell,  and  the  substitatioa  of  other  means 
of  escape  and  defence,  than  those  i^ch  an  external  dell  would 
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BM!tetion.  of  Q.JX  inky  fltdd,  with  which  to  cloud  the  water  and 
ooiiooal  retreat ;  moie  perfect  organs  of  vision ;  and  superadded 
bianchial  liearts,  which  render  the  circulation  more  vigorous. 

The  9wJcera  (antlia  or  acetabula)  form  a  single  or  double  series 
on  Ihe  inxier  surface  of  the  arms.  Prom  the  margin  of  each 
cap,  the  lauBOular  fibres  converge  to  the  centre,  where  they 
leave  a  oironlar  cavity,  occupied  by  a  soft  caruncle,  rising  from 
it  like  the  piston  of  a  ssrringe,  and  capable  of  retraction  when 
the  sucker  is  applied  to  any  surfiace.  So  perfect  is  this  mechanism 
for  effecting  adhesion,  that  while  the  musctilar  fibres  continue 
retracted,  it  is  easier  to  tear  away  the  limb  than  to  detach  it 
from,  its  hold.*  In  the  decapods,  the  base  of  the  piston  is  sur- 
rounded  by  a  homy  dentated  hoop ;  which  in  the  uncinated 
calamaries  is  folded,  and  produced  into  a  long  sharp  claw. 

The  ink'hag  (Fig.  40)  is  tough  and  fibrous,  with  a  thinsil  very 
outer  coat;  it  discharges  its  contents  through  a. duct  which 
opens  near  the  base  of  the  fhnnel.  The  ink  was  formerly  used 
for  writing  {Cicero) ,  and  in  the  preparation  of  sepia ^^  and  from 
its  indestructible  nature,  is  often  found  in  a  fossil  state. 

The  skin  of  the  naked  cephalopods  is  remarkable  for  its 
variously  coloured  vesicles,  or  pigment-cells.  In  sepia  they 
are  black  and  brown ;  in  the  calamary,  yellow,  red,  and  brown ; 
and  in  the  argonaut,  and  some  octopods,  there  are  blue  cells 
besides.  These  cells  alternately  contract  and  expand,  by  which 
the  colouring  matter  is  condensed  or  dispersed,  or  perhaps 
driven  into  the  deeper  part  of  the  skin.  The  colour  accumulates, 
like  a  blush,  when  the  skin  is  irritated,  even  several  hours  after 
separation  from  the  body.  During  life  these  changes  are  under 
the  control  of  the  animskl,  and  give  it  the  power  of  changing  its 
hue,  like  the  chameleon.  In  fresh  specimens,  the  sclerotic  plates 
of  the  eyes  have  a  pearly  lustre ;  they  are  sometimes  preserved 
in  a  fossil  state. 

The  aquiferous  pores  are  situated  on  the  back  and  sides  of  the 
head,  on  the  arms  iJbrachiaX),  or  at  their  bases  [Jbuccal  pores). 

The  mantle  is  usually  connected  with  the  back  of  the  head  by 
abroad  {^^  nuchal  ^^)  muscular  band;   but  its  margin  is  somo- 

*  **  The  complex,  irritable  mechanism  of  all  these  suckers  is  under  the  complete 
control  of  the  animal.  Mr.  Broderip  informs  me  that  he  has  attempted,  with  a  hand- 
net,  to  catch  an  octopus  that  was  floating  by,  with  its  long  and  flexible  arms  entwined 
round  a  fish,  which  it  was  tearing  with  its  sharp  hawk's  bill ;  it  allowed  the  net  to 
approach  within  a  short  distance  before  it  relinquished  its  prey,  when,  in  an  instant,  it 
relaxed  its  thousand  suckers,  exploded  its  inky  ammunition,  and  rapidly  retreated, 
under  cover  of  the  cloud  which  it  had  occasioned,  by  rapid  and  vigorous  strokes  of  its 
circular  web." — Owen. 

t  Indian  ink  and  sepia  are  now  made  of  lamp-smoke,  or  of  prepared  charcoaL 
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times  ttca  all  roand,  and  it  is  supported  onlj'  hy  caitilaginoiu 
ridges,  fitting  into  corresponding  gtoores,  and  allowing  con- 
siderable freedom  of  motion. 

The  cutUe-fiBhes  are  generally  noctnmal,  or  orepnacolar 
BQimale,  concealing  thomsolyes  during  the  day,  or  retiring  to  a 
lower  region  of  the  water.  They  inhabit  every  sone,  and  are 
met  with  near  the  shore,  as  well  as  in  the  open  aea,  hnndrede  of 
tniles  from  land.  They  attain  occasionally  a  much  greater  size 
than  any  other  moUusca.  MM.  Qnoy  and  Qaimard  fbnnd  a  dead 
cuttle-fish  in  the  Atlantic,  under  the  equator,  which  most  have 
weighed  2  cwt.  when  perfect;  it  was  floating  on  the  eiir&oe, 
and  waB  partly  devoured  by  birde.  Banks  and  Solander  also 
met  with  one  under  similar  CLrcumstoncee  in  the  Paoifio,  which 
was  estimated  to  have  measured  aix  feet  in  length.  (Owen.) 
The  arms  of  the  octopods  are  sometimes  two  feet  long.*  From 
their  habits,  it  is  difficult  to  capture  some  species  alive,  but 
they  are  frequently  obtained,  uninjured,  from  the  stomachs  of 
dolphins  and  ofier  cetaceans  which  prey  upon  them. 

Section  A. — Ootofoda. 

.^mu,  eight;  suckers  sessile.  fyM  fixed,  incapable  of  rotation. 
Body  united  to  the  head  by  a  broad  cervical  band.  BratuAiai 
chamber  divided  longitudinally  by  a  muscular  partition.  Ovidiui 
double ;  no  distinct  nidamental  gland.  Shell  internal  and 
rudimentary. 

The  Octopods  differ  from  the  typical  cuttle-fishes  in  having 
only  eight  arms,  without  the  addition  of  tentacles ;  their  bodies 
are  round,  and  they  seldom  have  flna. 

The  males  and  females  have  a  general  resemblanoe  to  each 
other ;  although  the  form  and  appearance  of  the  sexes  are  very 
distinctive.  But  until  recently  our  knowledge  on  the  subject 
has  been  confused.  In  all  male  cuttle-fiahes  one  of  tiie  eight 
arms  presents  a  peculiar  appearance  and  undergoes  a  special 
development,  Siting  it  for  the  purpose  of  helping  forward  the 
work  of  reproduction  of  the  species.  In  many  cases  it  is  so 
altered  as  to  be  incapable  of  acting  as  a  locomotive  organ. 
According  to  Br.  Miiller,  the  arm  is  detached,  after  it  has  been 
filled  with  semen,  and  is  fiaed  on  to  the  female.    The  arm,  ( 
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fbr  a  parasitic  worm ;  and  more  recently  it  has  been  regarded 
as  the  spermatophore  by  some,  and  as  the  entire  male  animal 
by  other  naturalists,  under  the  name  of  hectocotylvs.  The 
bectocotyle  of  tremoctopm  is  shown  in  Fig.  3,  PI.  I.  The  body 
is  worm-like,  with  two  rows  of  suckers  on  the  Tentral  surface, 
and  an  oyal  appendage  at  the  posterior  end.  The  anterior  part 
of  the  back  is  fringed  with  a  double  series  of  branchial  fila- 
ments (250  on  each  side).  Between  the  filaments  are  two  rows 
of  brown  or  violet  vpoUy  like  the  pigment  cells  of  the  trerrwctopus. 
The  suckers  (40  on  each  side)  closely  resemble  those  of  the 
tremoctopuB,  in  miniature.  Between  the  suckers  are  four  or 
five  series  of  pcreSi  the  openings  of  minute  canals,  passing  into 
the  interior  part  of  the  body.  There  is  an  artery  and  vein  on 
each  side,  giving  branches  to  the  branchial  filaments,  while 
a  nerve  runs  down  the  centre.  The  ov(d  eac  encloses  a  small  but 
very  long  convoluted  tube,  ending  in  a  muscular  sac  containing 
spermatozoa. 

The  TiectGcotyle  of  the  argonaut  was  discovered  by  Chiaje,  who 
considered  it  a  parasitic  worm,  and  described  it  under  the  name 
of  trichoc^halus  acetahtUarie ;  it  was  again  described  by  Costa,* 
who  regarded  it  as  **  a  spermatophore  of  singular  shape ;  **  and 
lastly  by  Dr.  Kolliker.t 

It  is  similar  in  form  to  the  others,  but  is  only  seven  lines  in 
length,  and  has  a  filiform  appendage  in  £ront,  six  lines  long« 
It  has  two  rows  of  alternate  euckera,  45  on  each  side ;  but  no 
hranchice;  the  skin  contains  numerous  changeable  spots  of  red 
or  violet,  like  that  of  the  argonaut4  (Kolliker.) 

It  would  seem  strange  how  former  observers  could  have 
overlooked  so  marked  a  feature  as  the  metamorphosed  or  hedo- 
cotyliaed  arm  of  cuttle  fishes.  Aristotle  not  only  gives  a  clear 
description  of  the  peculiarity,  but  even  shows  that  he  was  aware 
of  the  function  the  arm  performed.  Subsequent  writers  appear 
to  have  misunderstood  Aristotle ;  at  any  rate  they  refer  to  the 
colourless  arm  as  a  monstrosity,  or  in  some  cases  they  have 
tLsed  it  as  one  of  the  distinctive  characters  of  a  species.  There 
are  numerous  instances  in  which  the  male  has  formed  one,  and 
the  female  another  species  in  the  naturalist's  catalogue.  Now 
that  the  hectocotylus  is  known  to  be  only  a  portion  of  the  male, 
their  relation  is  more  clearly  seen.  They  present  an  analogous 
phenomenon  to  what  occurs  in  some  species  of  spiders,  in  which 

*  An.  Pc.  Nat.,  3nd  leriee,  7,  p.  178. 

t  Lin.  TnuM.,  vol.  20,  pt.  1,  p.  9 ;  and  in  his  o^n  zootomical  Bwichte,  where  it  is 
figured. 
X  An.  Sc.  Kat,  Snd  aeriea,  rol.  16,  p.  185. 
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oertain  ports  of  the  palpi  of  the  males  m 
shaped  organs  whii^  perform  the  san 
cotyluB.    Something  similar  also  oocun 

Uadame  Pover  appeare  to  have  made  her  obeerrations  o 
au  hsotoootyluB  when  she  asserted  that  the  young  ugonaut  hm 
no  shell,  ii.  DuTemoy  has  shown  that  the  embryo  ai^uant 
has  acquired  a  shell  before  it  has  be^i  esalnded  from  th«  egg. 

The  most  important  memoir  on  the  development  of  Oei^ta- 
lopods  is  that  by  K611iker.*  "  The  process  of  jolk  diTiaion  is 
partial,  and  the  development  of  the  embryo  takes  place  within. 
a  distinct  germinal  urea,  whence  a  distiaot  yolk  sao  is  formed. 
This,  ie  proportionally  vwy  large  in  Sepia  (Fig.  S5),  and 
Loligo,  very  small  in  ArgonaiUa  (Fig.  S8),  and  therefore  while 
the  embryo  is  flattened  and  extended  in  the  former  genera,  in 
the  latter  it  nuwe  resembles  tiie  Mnbryo  of  an  ordinary  gas- 
teropod.     Development  commences  by  Oia  separation  of  Hm 


,  irioulta ;  «,  tje^  i  l-Ji,  rodiiiietiUry  iiniui* 

B,  side  tIbw  ot  the  emln;c^  nhea  nan  dareloped. 

C,  Front  view,  u  ■  laiet  period. 

D,  YooDg  Cll1t]e■ad^  alUl  sttaclied  b>  Uie  yclk-tac,  with  t) 


embryo  into  mantle  and  hody  (foot).  The  part  of  the  body  in 
firant  of  the  mantle  becomes  the  head;  that  behind  it  the 
branchio-anal  surface.  The  lat«ro-posterior  margins  of  the 
body  are  produced  into  fonr  or  five  prooesees  on  each  side, 
which  become  the  arms.  On  each  side  of  the  mantle,  between 
it  and  the  head  and  arms,  a  ridge  is  fbrmed  upon  the  body. 
These  ridges  (a  t.  Fig.  36,  a),  represent  the  epipodium;  their 

•  £MKioiil>mgi'saclucMt  itr  Ctjiiuilepo*™.  Zmsxin  184*. 
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Euiterior  ends  are  contmuous  and  attached ;  the  posterior  ends 
are  at  first  free,  but  eventually  uniting  they  form  the  funnel 
D  «.  The  rudimentary  gills  h  appear  between  the  epipodium 
ind  mantle.  The  alimentary  canal  is  at  first  straight;  (the 
Daouth  being  at  o,  the  rent  at  6,  in  Fig.  35  a).  The  embryo 
aow  grows  fester  in  a  vertical  than  in  a  longitudinal  direction, 
30  that  it  takes  on  the  cephalopodic 
form.  The  intestine,  as  a  consequence, 
becomes  bent  upon  itself;  and  the  and 
terior  pair  of  arms  grow  oyer  in  front 
of  the  head,  and  unite,  so  as  eventually 
to  throw  the  mouth  nearly  into  the 
centre  of  the  arms."  (Huxley.)  At  a 
later  period  of  development  (Fig.  35,  d), 
the  respiratory  movements  are  per- 
formed by  the  alternate  dilatation  and 
contraction  of  the  mantle ;  and  the  ink- 
bag  is  conspicuous  by  the  colour  of  its 
contents.  At  the  period  of  exclusion 
from  the  nidimental  capsule,  fine  layers 
of  the  shell  of  the  young  cuttle-fish 
have  been  formed;  but  except  the 
nucleus,  which  is  calcified,  they  are 
homy  and  transparent.  The  lateral 
fins  are  broader  than  in  the  mature  animal.  The  embryo  of 
the  Argonatity  as  described  by  Kolliker,  has  simple  conical 
arms  (1 — 4,  Fig.  36) ;  and  indications  of  the  funnel  appear  as 
a  ridge,  p,  on  each  side  of  the  body ;  v  is  the  yolk  sac ;  o  the 
position  of  the  future  mouth ;  e  the  eye ;  h  the  gill ;  and  m  the 
mantle. 


Fig.  86.  Araonautt  embryo 
in  the  egg. 


Family  I. — ^AEOONAunD-aB. 

Dorsal  arms  (of  the  female)  webbed  at  the  extremity,  secreting 
a  symmetricskl  involuted  shell.  Third  left  arm  in  male  hecto- 
ootjrlised;  deciduous,  colourless,  developed  in  a  sac.  Female 
polyandrous.  Mantle  supported  in  front  by  a  single  ridge  on 
the  funnel. 


Genus  Aboonatjta,  Lin.    Argonaut,  or  paper  sailor. 

Etymology,  argonautaiy  sailors  of  the  ship  Argo. 
Synonyms,  ocythoe  (Eafinesque).     Nautilus  (Aristotle  and 
Pliny). 


XG2  MAinrAL  of  the  xollubca. 

Example.  A.  liianB,  SoUnd.  Fl.  II.,  Fig.  1.     China. 

The  ehtU  of  the  argouaiit  ia  thin  and  transincent ;  it  is 
moulded  on  the  body  of  the  animal,  nor  is  it  attaohed  by  shell' 
mu.'icles ;  and  the  unoccupied  hollor  of  the  spiie  aervee  aa  * 
receptacle  for  the  minuto  clustered  tggi.  The  Hhell  ia  beIieT«d 
to  be  peculiar  to  the  female.     Its  special  function  is  for  proteo- 


tinn  and  incubation  of  the  eggs.    It  is  not  homologous  witli 
the  chambered  or  internal  rudimental  shells  of  other  oephalo-    y 
pods,  but  may  be  coinpaied  with  the  cocoon  of  the  leech,  or  the    ' 
fluat  of  lanihina.     The  argonaut  aits  in  its  boat  with  its  siphon 
tui-ned   towards   the  keel,-j-  and  its   sail-sbaped   (dorsal)  annt    I 
closely  applied  to  the  sidos  of  the  shell,  as  in  Fig.  37,  where, 
however,  they  are  represented  as  partially  withdrawn,  in  ordel 
to  show  the  margin  of  the  aperture.    It  swims  by  ejecting 
water  from  its  funnel,  and  crawls  in  a  reversed  position,  carry- 
ing its  shell  over  its  back  like  a  snail.   (Madame  Power  and 
M.  Bang.) 

The  male  argonauts  are  one  inch  in  length,  and  possess  do 
shell;  their  dorsal  arms  are  pointed,  not  expanded.  The  tastiais 
largo,  and  like  that  of  the  Octopus  in  structure  and  situation; 
it  contains  spermatozoa  of  different  degrees  of  development, 
and  the  excretory  duct  probably  debouches  into  the  Heoto- 
cotyluB.  The  sac  in  which  the  Hectocotylus  is  developed  is 
cleft  by  the  movements  of  the  Hectocotylus  in  extending 
itself,  whUe  the  sac  becomes  Inverted,  and  fbrms  the  violet 
coloured  capsule  on  its  back.  The  sac  never  contains  more 
than  one  Hectocotylus,  which  is  attached  by  its  base,  whilst 
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\!iieTe8t  IB  free  and  coiled  np.    It  lias  no  enlargement  like  ^hat 

o{  l^e  TremoctopUB  (PL  I.,  Fig.  3) ;    the  filiform  appendage 

liiQOOodB  fjTUiii.   the  smaller  extremity,  and  sometimee  remains 

efijbui^ed  in  the  oolonred  cyst  near  the  base  of  the  ou^er  side 

d  ike  'H.ectocx>tyliis.    It  has  a  chain  of  nenroos  ganglia  in  its 

uda. 

It  iras  the  nauUiuM  {primtui)  of  Aristotle,  who  described  it  as 
floatmg  on  Hie  sorfiun  of  the  sea,  in  fine  weather,  and  holding 
oat  its  sail-Bhaped  arms  to  the  breeze.  It  does  not  use  its  arms 
as  sailB,  bat  it  sometimes  uses  them  as  oars  when  it  wishes  to 
progress  slowly,  while  floating  on  the  surface  of  the  sea. 

Dutributum :  4  species  of  argonaut  are  known ;  they  inhabit 
the  open  sea  throughout  the  warmer  parts  of  the  world,  and 
are  most  actiye  during  the  night.  Captain  King  took  sereral 
from  the  stomach  of  a  dolphin  caught  upwards  of  600  leagues 
from  land. 

Fowil^  2  species,  Tertiary.  A.  hians  is  found  in  the  sub- 
apennine  tertiaries  of  Piedmont.  This  species  is  still  living  in 
the  Chinese  seas,  but  not  in  the  Mediternmean. 

FaIOLY  n. — OCTOPODIDiB, 

Arms  similar,  elongated,  united  at  the  base  by  a  web.  Shell 
represented  by  two  short  styles,  encysted  in  the  substance  of 
the  mantle.    (Owen.) 

OcTOPXTS,  Cuvier.     Poulpe. 

Etymology y  octOy  eight,  potu  {poda),  feet. 

Synonyms f  cistopus,    (Gray.) 

Example^  0.  tuberculatus,  Bl.,  PI.  I.,  Figs.  1  and  2  (man 
dibles). 

Body  oval,  warty  or  cirrose,  without  fins  ;  arms  long,  un- 
equal ;  suckers  in  two  rows ;  mantle  supported  in  front  by  the 
branchial  septum. 

The  octopods  are  the  "polypi'*  of  Homer  and  Aristotle; 
they  are  solitary  animals,  fi-equenting  rocky  shores,  and  are 
very  active  and  voracious ;  the  females  oviposit  on  sea-weeds, 
or  in  the  cavities  of  empty  shells.  In  the  markets  of  Smyrna 
and  Naples,  and  the  bazaars  of  India,  they  are  regularly  ex- 
posed for  sale.  **  Although  common  (at  St.  Jago)  in  the  pools 
of  water  left  by  the  retiring  tide,  they  are  not  very  easily  caught. 
By  means  of  their  long  arms  and  suckers  they  can  drag  their 
bodiee  into  very  narrow  crevices,  and  when  thus  fitted  it  re- 
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quires  great  force  to  remcrve  ttiem.  At  other  tiines  they  dart 
tail  first,  with  the  rapidity  of  an  arrow,  from  one  aide  of  the 
pool  to  the  otbor,  at  the  saine  iiutont  discoh>uriDg  the  water 
with  a  dark  cheaaut-hrown  ink.  They  ako  escape  detection 
by  Taijing  their  tints,  according  to  the  nature  of  the  ground 
over  which  they  paas.  In  the 
dark  they  are  slightly  phoepho- 
rescent."  (Darwin.)*  Professor 
£.  Forbes  has  observed  that 
the  DolopUB,  when  resting,  coils 
its  ventral  arms  over  its  back, 
and  seems  to  shadow  forth  the 
argonaut's  shell. 

In  the  mole  octopus,  the  third 
right  arm  is  more  developed  than 
the  corresponding  arm  on  the 
lefb  side,  and  terminates  in  an 
oval-sbaped  plat«  (Tig.  38,  c), 
marked  with  numerous  trans- 
verse ridges,  between  which  are 
pits.  A  muscular  fold  of  skin 
posses  from  this  plate  down  the 
dorsal  margin  of  the  arm  to 
the  web  at  its  base ;  the  mar- 
gin is  rolled  up,  and  forms  a 
covered  passage  through  whidi 
the  spermatophore  is  probably 
transmitted  to  the  terminal  plate. 
The  arm  is  permanently  at- 
,  toched,  and  is  developed  in  a 
free  state  from  a  cyst,  A. 

DUtribution :     universally 

found  on  the  coasts  of  the  tem- 

thwt™.""'  """'"^  «P«  '»  P»"  '^  pecate   and  tropical  zones ;  46 

B,  Ventmi  side  ot  sn  individnni  mora  gpecies     are     known ;      when 

de«iop*i,  with  u»  H«.«ovia.  c.  ^^j  they  vary  in  length  ftom 

1  inch  to  more  than  2  feet,  according  to  the  qieciee. 


Oaopn,  earcna  J,Vm. 
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Arms  longer  than  the  body ;  the  two  dorsal  pain  the  longest, 
vn^irebbed.  lialf-way  up,  and  sometiines  to  the  extremities. 
AimBnot  'webbed  in  male.  4  aquiferous  (?)  openings,  two  be- 
tweetoi  the  eyes,  and  two  below ;  sometimes  there  are  small 
opeimig^s  on.  the  sides;  tuckers  in  two  rows;  third  right  arm 
liBctoGotyliBed. 

JHstrtbuiion,  3  species.  T,  quoyanut,  violaetu$,  and  veJi/er. 
Atlantic  and  Mediterranean. 

PnmocTOPTJS,  D*Orb.    Finned  octopus. 

Body  with  lateral  fins,  united  behind. 

The  only  known  species,  P.  cordiformis,  was  discoyered  by 
MM.  Quoy  and  Gkdmard,  on  the  coast  of  New  Zealand ;  it 
exceeds  3  feet  in  length 

Eledoke.    (Anstotle.)    Leach. 

Type,  E.  octopodia,  L. 

8uckerB  forming  a  single  series  on  each  arm ;  length  6  to  18 
inches.  E,  Moachata  emits  a  musky  smell.  Third  right  arm 
hectocotylised ;  permanently  attached ;  deyeloped  free. 

IHatribtUion,  2  species.  Coasts  of  Norway,  Britain,  and  the 
Mediterranean. 

CiBBOTEUnns.    Eschricht.     1836. 

Synonyms,  Sciadephorus  (Eeinh  and  Prosch) ;  Bostrycho- 
teuthis^  {Ag') 

Etymology,  cirrus,  a  filament,  and  teuthis,  a  cuttle-fish. 

Body  witii  two  transverse  fins ;  arms  united  by  a  web,  nearly 
to  their  tips;  sudcers  in  a  single  row,  alternating  with  cirri. 
Length  10  inches.  Colour  violet.  The  only  species  (C.  Mulleri, 
Esch.)  inhabits  the  coast  of  Greenland. 

Philokkxis,  D'Orb. 

Etymology,  philos,  an  adept  in  nexis,  swimming. 

Type,  P.  atlanticus,  D'Orb. 

Arms  free ;  sucJcers  in  two  rows ;  mantle  supported  by  two 
ridges  on  the  funnel ;  eyes  large  and  prominent.  Total  length, 
1  to  3  inches. 

Distribution,  6  species.  Atlantic  and  Mediterranean.  Gre- 
garious in  the  open  sea ;  feeding  on  fioating  mollusca, 

SciEmiQUS.     Troschel.     1857. 
Body  oval,  without  fins  ;  wider  than  the  head ;  anna  nhort ; 


rs;  th?  lliiid  left  aim  nectoootrlind  at  the 


BOLIT.SSA.     Sop.     1608. 
)  Eledone.  but  moia  gclatiikous,  and  villi  smaU 


Arm*S.  Trntaclft  2,  elongated,  cylindrical,  with  expanded 
ends.  Sinkers  p^uccolated,  aimed  with  a  homy  ring.  Mouth 
surruundad  bj  a  butx-al  membisne.  sometimee  lobed  and  fur- 
iii^^ed  'viih  sui^kera.  Eyr*  morable  in  their  orbits.  Body 
obloDg  nr  elongated,  alvayf  pn>Tided  vith  a  pair  of  fins.  Funjid 
usimlly  fumi^t>d  irith  an  intnualTalve.  Oridud  mnglo.  Nidu~ 
vieul:il  gland  lar^ly  developed.  SKtII  internal ;  lodged  loosely 
in  the  imdiili>  uf  thi;  dor~al  aspect  of  the  mantle. 

The  arms  of  the  decapods  are  compaiatiTely  shorter  thsji 
those  of  the  octopods ;  the  dotsal  pair  ia  nanaUy  Bhortaat,  the 
veatiat  long<eet.  The  tentacles  toiginate  within  the  circle  of 
the  annd,  bet^r^een  the  third  and  fourth  pairs ;  they  are  usually 
much  longer  than  the  anus,  and  in  ckarotaithw  ara  six  times 
as  long  as  the  animsl  itself.  They  are  completely  retractile 
into  large  subocular  pouches  in  ttpia,  wpiola,  and  romia  ;  parUy 
retractile  in  loligo  mAtfpivttulhU ;  non-retractile  in  efteiroteuMf*. 
They  eerre  to  seize  prey  whidt  may  be  beyond  the  reaoh  of  the 
ordinary  anus,  or  to  moor  the  animal  in  safety  during  the 
agitation  of  a  stormy  sea. 

The  liayiial  dfnlilion  of  the  cnttle-fishea  somewhat  resembles 
that  of  the  plfroooda.     The  central  taeth  are  simple  in  tepia  and 


CEPHALOPODA.  167 

Tke  «hell  oi  tlie  liTing  decapods  is  either  a  homy  '*pen" 
^IttdiuB^  OT  a  calcareous  '*  bone  '*  (jsepimi) ;  not  attached  to  tho 
ammal  by  muacles,  'but  so  loose  as  to  fall  out  when  the  cyst 
which  Qoutains  it  is  opened.  In  the  genus  »pirula  it  is  a  delicato 
spiral  tube  divided  into  air-chambers  by  partitions  {aepta).  In 
the  fosffll  'genus  ^pirtUiroatra  a  similar  shell  forms  the  apex  of 
a  cuttle-bone;  in  the  fossil  conoteuthis  a  chambered  shell  is 
combined  with  a  pen;  and  the  belemnite  unites  all  those 
modifications. 

The  decapods  chiefly  frequent  the  open  sea,  appearing  periodi- 
cally like  flshes,  in  great  shoals,  on  the  coasts  and  banks.  (Owen, 
D'Orbigny.) 

Family  m. — Texjthid^.    Calamartes,  ok  Squids. 

Body  elongated ;  fins  short,  broad,  and  mostly  terminal. 

Shell  (gladius  or  pen)  homy,  consisting  of  three  parts, — a  shaft, 
and  two  lateral  expansions  or  wings. 

Sub-family  A.  MyopMce,  D'Orbigny.  Eye$  covered  by  the 
skin. 

LoLiGO.     {Pliny)  Lamarck.     Calamary. 

Synonym f  teuthis  (Aristotle),  Gray. 

Type^  L.  yulgaris  (sepia  loligo,  L.).  Fig.  1.  PL  I.,  fig.  6 
(pen). 

Pen  lanceolate,  with  the  shaft  produced  in  front ;  it  is  multi- 
plied by  age,  several  being  found  packed  closely,  one  behind 
another,  in  old  specimens.     (Owen.) 

Body  tapering  behind,  much  elongated  in  the  males.     Fins 
terminal,  united,  rhombic.     Mantle  supported   by  a   cervical 
ridge,  and  by  two  grooves  in  the  base  of  the  funnel.     Suckers  in 
two  rows,  with  homy,  deutated  hoops.     Ttntacular  club  with 
four  rows  of  suckers.      Length   (excluding  tentacles)  from  3 
inches  to  2 J  feet.     Fourth  left  arm  in  male  metamorphosed  at 
its  extremity.     Steenstrup*  says  two  species  are  confounded 
under  the  name  of  L,  vulgaris.    The  variety  occurring  in  the 
Atlantic,  and  not  in  the  Mediterranean,  is  a  distinct  species  {L, 
Forbesii,  Stp.).     In  it  the  fourth  left  arm  has  twenty-three  pairs 
of  suckers  well  developed,  five  less  developed,  while  the  arm 
laeyond  the  twenty-eighth  pair  is  occupied  by  forty  pairs  of 
conical  elongated  papillae,  which  correspond  to  forty  pairs  of 
suckers.      Steenstrup  recognises  only  seven  living  species  of 
Loligo,  all  the  others  so  called  being  only  varieties  of  these. 

*  Annals  of  Natural  History,  1S67. 
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Tho  caUmarieB  are  good  nriniinen;  thay  alao  crawl,  heai 
downwards,  on  their  oral  disk.  The  common  species  is  used  for 
bait,  by  fi^ermen,  on  the  Comia]!  coast.  (Coach.)  Shells  have 
been  found  in  its  stomach,  and 'more  rarely  sea-weed.  (Dr. 
John«t«a.)  Their  egg-cluBt«ra  have  been  eatimated  to  contain 
nearly  40,000  eggs.  (Bohadach.) 

DiitribtUion,  24  species,  in  all  seas.    Norway — New  Zealand. 

Fottil,  1  species.    Liaa. 

Sub-genut.     Tewiopiit,  Dealongchamps,  1835. 
Etymohgy,  tetdhii,  a  calamary,  and  cprit,  like. 
Type,  T.  Bunellii,  Desl. 

Pen  like  Idigo,  but  dilated  and  spatulate  behind. 
foMi7,  S  species.  Upper  Liaa,  Oolite;  France  and  Wnrtemberg. 

GoNATUB,  Gray. 

Animal  and  pen  like  loligo  in  most  respects.  Armt  vith  fonr 
series  of  cups ;  tentacuiar  dab  with  unmeroiLS  small  caps,  and  a 
single  large  seeaile  cup  armed  with  a  hook ;  funnel  Talveleas. 

JXitribulion,  a  single  species  {O.  amcena,  UiUler  sp.)  ia  found 
on  the  coast  of  Greenland. 

Sepioteuthib,  Blainville. 

Synonymt,  (?)  Loliolus  (Steenstrup) ;  Ohondrosepia  (Leuokart). 

Type,  S.  sepioldaa,  Bl.  Animxd  like  loligo;  Jitu  lateral,  as 
long  09  the  body.  Length  from  4  inches  to  3  feet  FourQi  left 
arm  hectJ>cotylised  at  the  apex. 

Diilirihution,  13  apecies.  West  Indies,  Cape,  Bed  Sea,  JaTa, 
Australia,  Uediterranean. 

BELOTBirrniB,  Uilnat^. 

Etymology,  helot,  a  dart,  and  tevthii. 

Type,  B.  subcoalata,  Munster.  PI.  II.,  fig.  8.,  Upper  Lias, 
Wurtemberg. 

Pen  homy,  lanceolate;  with  a  very  broad  shaft,  pointed  at 
each  end,  and  small  lateral  wings. 

DitWibviion,  6  species  described  by  Uiinet«r,  oonsidered 
varieties  of  one  only  (differing  in  age  and  sex)  byU.  D'Orbigny. 
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PeA\no8j3L,  -pointed  beliind ;  shaft  broad,  truncated  in  front ; 
lateral  "miigB  akiorter  than  the  shaft. 

FouHy  9  Bpeoies.  Upper  Lias,  Wortemberg;  Calyados; 
Lyme  BAgia*  Sereral  Trndescribed  species  in  the  Oxford  clay, 
Ghipipenhua. 

Besides  the  pens  at  this  calamary,  the  ink-hag,  the  mnscular 
mantle,  and  the  bases  of  the  arms,  are  preserved  in  the  Oxford 
day.  Some  of  the  ink-bags  found  in  the  Lias  are  nearly  a  foot 
in  length,  and  are  inyested  with  a  brilliant  nacreous  layer ;  the 
ink  forms  excellent  Mpia,  It  is  difficult  to  understand  how 
these  were  preserved,  as  the  recent  calamaries  **  spill  their  ink" 
on  the  slightest  alarm.  (Buckland.)  This  genus  may  probably 
turn  out  to  belong  to  the  BelemnitidflB. 

Leftote UTHis,  Meyer. 

Etymology y  Leptos,  thin,  and  ieuthU. 
Type^  L.  gigas,  Meyer,  Oxford  day,  Solenhofen. 
Pen  very  broad  and  rounded  in  front,  pointed  behind ;  with 
obflcoze  diverging  ribs. 

Obakghia,  Leach,  1817. 

Named  in  honour  of  Mr.  J.  Crandi,  naturalist  to  the  Congo 
expedition. 

Byrumymy  Owenia,  Prosch. 

Type,  G.  scabra,  Leach. 

Body  large,  ventricose ;  fins  small,  terminal ;  mantle  supported 
in  front  by  a  branchial  septum.  Length  two  inches.  Head  very 
small.  Eyes  fixed.  Bucedl  membrane  large,  8-lobed.  Arms 
short,  suckers  in  two  rows.  Tentacular  clubs  finned  beliind, 
cups  in  foxir  rows.     Funnel  valved. 

Pen  long  and  narrow. 

Distrihution,  3  species.   West  Africa ;  in  the  open  sea. 

This  genus  makes  the  nearest  approach  to  the  octopods. 

SefioUl.    (Bonddet)  Leach,  1817. 

Example,  S.  atlantica (D'Orbigny).     PI.  I.,  fig.  4. 

Body  short,  purse-like ;  mantle  supported  by  a  broad  cervical 
band,  and  a  ridge  fitting  a  groove  in  the  funnel.  Fins  dorsal, 
rounded,  contracted  at  the  base.  Suckers  in  two  rows,  or 
crowded,  on  the  arms,  in  four  rows  on  the  tentacles.  Length 
two  to  four  inches.    First  left  arm  hectoootylised. 

Pen  half  as  long  as  the  back.  8,  Stenodactyla  (sepioloidea, 
D'Orbigny)  has  no  pen. 
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DialribatioB,  1  species.  Coasts  of  Nomy,  BritAin,  Keditfir-  , 
ranean,  Mauritius,  Japan,  AasttftliA.  / 

Siib-genu».  RoMia,  Owon  (B.  polpebroaa).  Synonym,  Hetero-  [ 
teuthis  (Gray).  MantU,  supported  by  a.  oervical  ridge  and  f 
groove.  Suckers  in  two  rovB  on  the  teataoles.  First  left  aim  '; 
hectocotylized  throughout  its  length,  and  tlte  oorreqHiniling  r 
right  one  in  the  middle.    Length  three  to  fire  inokeB. 

Diatrihitim,  6  species.  Begent  Inlet,  Britain,  Mediterranean, 
Manilla. 

Sub-family  B.     Oigopiida,  D'Orbigny. 

Eyet  naked.  Fine  always  terminal,  and  united,  fonnii^  » 
rhomb. 

LOLIQOPSIS,  Lam.  1812. 

Etymology,  hligo,  and  opsU,  like. 

Synmu/Tni,  Leachia,  Les.,  1821;  Ferotie,  EsohscholtE,  16I7; 
Taooius,  Steeustrup,  1661. 

Type,  L.  pavo  (Leaueur). 

Body  elongated,  mantle  supported  in  front  by  a  branchial 
septum.  Armt  short.  Cupa  in  two  rows.  TeniacUt  slender, 
often  mutilated.     Fumul  valvelees. 

Fen  slender,  wit^  a  minute  conical  appendix.  Lengtli  from 
six  to  twelve  inches. 

JHilribtttum,  pelagic,  8  species.  Koith  Set^  AUantio,  Uedi- 
tearanean,  India,  Japan,  South  Sea.  ! 

CHEmoTEiTTHia,  D'Orbigny. 

Etyimdogy,  cheir,  tbe  hand,  and  Uuthii. 

Type,  C.  veranu,  Fer. 

Mantle  supported  in  front  by  ridgea.'  Funnel  Talveleaa.  Fn> 
tral  arma  very  long.  Teataclet  extremely  elongated,  slendet, 
with  distant  sessile  cups  on  the  peduncles,  and  four  rows  of 
pedunculated  claws  on  their  expanded  ends. 

Pen  slender,  slightly  winged  at  each  end.  Length  of  the  body 
two  inches ;  to  the  tips  of  ^e  aims  eight  inches ;  te  the  ends  of 
the  tentacles  three  feet. 

JHalribution,  2  species.  Atlantic,  Medit«naueaii ;  on  gnlf- 
weed  in  the  optia  ai 
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tKmt\>7  iid^^oa  and.  grooree.  \0tiooaZ  membrane  6-lobed.  Arms 
^eicesp^^Q  central  pair)  webbed  high  up.  TtrUadea  long,  out- 
ode  ^e  ^ob,  ^with.  six  rows  of  dentated  oups  on  their  enoU. 

Pen  ahort  and  broad. 

Distribiitum,  2  species.    Mediterranean ;  in  the  open  sea. 

(hnroHOTKUTHiB,  Lichtenstein.    TJncinated  calamary. 

Etyrnologyy  onyx,  a  clav,  and  teuthts. 

Type,  O.  banksii,  Leach  ( —  bartlingii  ?).  PI.  I.,  fig.  7  and 
fig.  8  (pen). 

BynonymSf  Uncistroteuthis  (Gray).    Onychia  (Lesuenr). 

Pen  narrow,  with  hollow,  conical  apex. 

Arms  with  two  rows  of  suckers.  Tmtades  long  and  powerful, 
aimed  with  a  double  series  of  hooks;  and  usually  haying  a 
small  group  of  suckers  at  the  base  of  each  club,  which  they  are 
supposed  to  unite,  and  thus  use  their  tentacles  in  coigunction.* 
L^gth  four  inches  to  two  feet. 

The  uncinated  calamaries  are  solitary  animals,  frequenting 
the  open  sea,  and  especially  the  banks  of  gulf- weed  {sargasso), 
0.  hanksii  ranges  from  Norway  to  the  Cape  and  Indian  Ocean ; 
the  rest  are  confined  to  Warm  seas.  0.  dussumieri  has  been  taken 
swimming  in  the  open  sea,  200  leagues  north  of  the  Mauritius. 

DistribtUionf  8  species.    Atlantic,  Indian  Ocean,  Pacific. 

Ekofloteuthxs,  D'Orbigny.    Armed  calamary. 

Etymology,  enoplos,  armed,  and  tetUhis, 

Type,  E.  smithii.  Leach. 

Synonyms,  ancistrochirus  and  abralia  (Gray),  octopodoteuthis 
(Euppell),  verania  (Krohn). 

Fen  lanceolate.  Arms  provided  with  a  double  series  of  homy 
hooks,  concealed  by  retractile  webs.  Teiitacks  long  and  feeble, 
with  small  hooks  at  the  end.  Length  (excluding  the  tentacles) 
from  two  inches  to  one  foot ;  but  some  species  attain  a  larger 
size.  In  the  museum  of  the  College  of  Surgeons  there  is  an 
arm  of  the  s]^cimen  of  E,  unguiculata,  foimd  by  Banks  and 
Solander  in  Cook's  first  Toyage  (mentioned  at  p.  158),  sup- 
posed to  have  been  6  feet  long  when  perfect.  The  natives  of 
the  Polynesian  Islands,  who  dive  for  shell-fish,  have  a  well- 
founded  dread  of  these  formidable  creatures.     (Owen.) 

Distrihution,  10  species.    Mediterranean,  Pacific. 

Fossil,  1  species.     Oolite. 

•  The  obBtetric  forceps  of  Professor  Simpson  were  suggested  by  the  suckers  of  the 
calamary. 

I2 
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OmiASTBEPEES,  D'OrbigD^.    SsgitUtad  cokmaiy. 

Etymology,  omma,  the  ayes,  and  rirepAo,  to  turn. 

SyTUmym,  Hyaloteuthis  (Qiay). 

Type,  0.  ssgittatuB,  Lam. 

Body  cylindrical ;  tenuiual  fina  large  and  rhoiDbio.  Armt 
with  two  rowB  of  aackers,  and  aometiinea  an  intenuil  mem- 
branous fringe.     TeiUatka  sbort  and  strong,  with  four  rows  of 

Pen  consiating  of  a  ahaft  with  throe  diTerging  ribs,  and  * 
hollow  conical  appendix.  Length  from  one  inch  to  nearly  four 
feet. 

The  sagittated  calamariee  are  gregarious,  and  frequent  tha  | 
open  sea  in  all  climatea.  They  ore  extensively  used  in  the  cod'  ' 
fishery  off  Newfoundland,  and  are  the  principal  food  of  the  j 
dolphins  and  cachalots,  as  well  as  of  the  albatross  and  larger  i 
petrels.  The  sailors  call  them  "  sea-arrows,"  or  "  flying  squids,"  | 
irom.  their  habit  of  leaping  out  of  the  water,  often  to  snoh  ■  | 
height  as  to  fall  on  tbe  decks  of  vessels.  They  leave  their  egga  j 
in  long  clusters  Boating  at  Qie  aur&ce. 

Diatribation,  14  recent  species;  similar  pent  (4  Spedee)  havs 
been  found  fossil  in  the  Oxford  clay,  Solenhofen ;  it  may,  how- 
ever, be  doubted  whether  they  are  genericaUy  identdcaL  T!hta» 
is  1  tertiary  species. 

ThtsakotetJthis,  Troschel.  '  1867. 

Etymology,  thyaanoi,  a  fringe. 

Anna  sessile  and  webbed,  but  without  hooks.  TerUada  tta- 
nished  with  cups.  Fin  long.  Pen  sagittate.  Two  recent 
species,  T.  rhombue,  T.  eUgani.     Mediterranean. 

LoLioiiUS,  8tp.     18G6. 

Fen  homy,  broad,  with  the  shaft  sharp-keeled ;  no  mtucnlar 
bands  to  the  funnel ;  suckers  with  a  raised  band.  Left  fourth 
arm  heotocotylised. 

piitribution,  2  species.    Indian  Ooean. 
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Dosmious,  Stp.    1856. 

^mewhat  lH^e  Ommastrephee.    Lower  portion  of  anna  with 
Urge  sackers,  and  the  extremity  with  numeroas  small  Backers. 
TentadeB  ^lli  four  or  fiye  hooks. 
Diftrilmtton,  1  species.    Mediterranean. 

Fahilt  IV.— BELElOnTIDJB. 

Shdl  oonBiBting  of  a  pen,  terminating  posteriorly  in  a  cham- 
bered cone,  sometimes  invested  with  a  fibrous  guard.  The  air- 
oells  of  the  pkragmooane  are  connected  by  a  $iphuncle,  close  to 
the  yentral  side. 

BsLEiaaTBS,  Lamarck.    1801. 

Etymology,  Idemnon,  a  dart.^ 

Example,  B.  pnzosianas,  PL  11.,  Fig.  5. 

Phragmocone  homy,  slightly  nacreous,  with  a  minute  globular 
nudeuB  at  its  apex ;  divided  internally  by  numerous  concaye 
mpta.  Fen  represented  by  two  nacreous  bands  on  the  dorsal 
side  of  the  phragmocone,  and  produced  beyond  its  rim,  in  the 
form  of  sword-shaped  processes  (PI.  11.,  Fig.  5).t  Ouard 
fibrous,  often  elongated  and  cylindrical ;  becoming  very  thin  in 
front,  where  it  invests  the  phragmocone.^  Suckers  provided 
with  homy  hooks. 

More  than  100  species  of  belemnites  have  been  found  in  a 
fossil  state,  ranging  from  the  lias  to  the  chalk,  and  distributed 
over  all  Europe.    A  few  species  have  been  found  in  the  chalk 

•  The  tenninat^  itei  (from  lithost  a  stone)  was  fonnerly  given  to  all  fossil  genera, 
t  Five  specimens  were  at  one  time  in  Dr.  Manteirs  cabinet,  and  others  are  in  the 
British  Mnsemn ;  they  were  obtained  by  William  Buy  in  the  Oxford  clay  of  Christian 
Halford,  Wilts.  A  still  finer  specimen,  in  Mr.  Monteflore's  collection,  was  recently 
obtained  from  the  lias  of  Dorsetshire  by  Mr.  Day.  The  last  chamber  of  a  lias 
belenmite  in  the  British  Museum  is  6  inches  long,  and  2}  inches  across  at  the  smaller 
end ;  a  fracture  near  the  iiphuncle  shows  the  ink-dag.  The  phragmocone  of  a  specimen 
corresponding  to  this  in  size  measures  7^  inches  in  length. 

t  The  specific  gravity  of  the  guard  is  identical  with  that  of  the  shell  of  the  recent 
pinna,  and  its  structure  is  the  same.  Parkinson  and  others  have  supposed  tliat  it  was 
OTiginally  a  light  and  porous  structure,  like  the  cuttle  bone;  but  the  mucro  of  the 
sepioetaire,  with  which  alone  it  is  homologous,  is  quite  as  dense  as  the  belemuite.  We 
are  indebted  to  Mr.  Alex.  Williams,  M.K.C.S.,  for  the  following  specific  gravities  of 
recent  and  fossil  shells,  compared  with  water  as  1,000 : — 

Belenmites  pnzosianus,  Oxford  clay     

Belemnitella  mucronata,  chalk      

Pinna,  recent,  from  the  Mediterranean 

Trichites  plottii,  from  the  inferior  oolite 

Conns  monile,  recent       

Conus  pondenwus,  Miocene,  Touraine  ...    . 


2,674 

2,677 

2,«W7 

2,670 

2,910 

2,713 
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of  Soutliem  India,  and  a  few  man  in  the  Joiasaic  fimnatioii  oT  ' 
the  Himalayas.     The  pkragmoame  of  llie  belemmta,  which  le-    .i 
presents  the  terminal  appendix  of  the  caUmaries,  is  divided  int^t     i 
air-chambera,  connected  by  a  email  tube  {eiphmicle),  like  Ha    >: 
ehell  of  the  pearly  nautilus.     It  ia  exceedingly  delicate,   and    it- 
ofiually  owes  its  preservation  to  the  infiltration  of  calcareona    k' 
spar :  specimens  frequently  occur  in  the  lias,  wiUl  the  menisciu- 
ehaped  casts  of  the  air-chambers  loose,  like  a  pile  of  watoh- 
glasHes.     It  is  usually  eccentgrio,  its  apex  being  nearest  to  the 
ventral  side  of  the  guard.     TJie  guard  is  very  variable  in  it»    L 
proportioiis,  being  sometimes  only  half  an  inch  longer  than  tJw    t 
phragmocone,    at   others  one  or  two   feet  in  langlli.     Thes*    \ 
variations  probably  depend  to  some  ezt«nt  on  age  and  aex;    ;- 
U.  D'Orbigny  believes  that  the  diella  of  the  malsH  ore  always    I 
(comparatively)  long  and  slender ;  those  of  the  fbmalea  ate  at 
firat  short,  but  aftorwarde  growiilg  only  at  the  points,  tiioy 
become  as  long  in  proportion  as  the  others.    The  goanl  always    '. 
exhibits  (internally)  concentric  lines  of  growth ;  in  B.  trrq^u^ant 
its  apex  is  hollow.    Our  knowledge  of  Uiis  genus  now  extends 
to  the  form  and  proportions  of  the  body,  arms,  Qie  hooks,  ink- 
bag,  one  type  of  pro-ostracum  and  beak.    TJje  belemnitefl  have 
been  divided  into  groups  by  tLe  presence  and  position  of  fuirowa 
on  the  surface  of  the  guard. 

Seution  I.  AccELi  (Bronn.),  without  dorsal  or  ventral  grooves. 

Sub-sectjoii  1.    Acuarii,  without  lateral  furrows,  but  often 
channelled  at  ttie  extreme  point. 

Type,  B.  acuarius.     20  species.     Lias — Neoconpan. 

Sub-section  2.     Clavafi,  with  laterpl  ftirrowB. 

Type,  B.  clavatos.     3  species.    Lias. 

SKcnoN  II.    Oastbooeli  (D'Orb.),  ventral  groove  distinct. 
Sub-section  1.     Canalieuiali,  no  lateral  Aurows. 
Tgpe,  B.  canaliculatus.    0  epeoieS'     Inferior  oolite — Oroot 

Biib-section  J2.    Hcutaii,  lateral  fuirows  distinct. 
Type,  B.  Lastatus.    19  species.    Upper  lias — Qanlt. 
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(ome  of  ^Q  Tuorlatoiie  qnarriee  of  the  central  counties,  and  the 

^  c\ifi&  oi  T>OT8etfihire.    It  is  also  probable  that  they  lived  in 

a  modeTate  depth,  of  water,  and  preferred  a  muddy  bottom  to 

Tocka  or  coral-reefis,  with  which  they  would  be  apt  to  come  in 

petilowB  ooWisioiL.     Belemnites  injured  in  the  lifetime  of  the 

animal  hove  \>een  frequently  noticed. 

Belemnitella,  D*Orb. 

Synonym,  Actinocamax,  Miller  (founded  on  a  mistake.) 

Type,  B.  mucronata,  Sby.    PL  11.,  Fig.  6. 

DitctribuHon,  Europe;  North  America.  6  species.  Upper 
greensand  and  chalk. 

The  guard  of  the  belemnitella  has  a  straight  fissure  on  the 
Tentral  side  of  its  alveolar  border ;  its  surfEice  exhibits  distinct 
yascalar  impressions.  The  phragmocone  is  never  preserved,  but 
casts  of  the  alveolus  show  that  it  was  chambered,  that  it  had 
a  single  dorsal  ridge,  a  ventral  process  passing  into  the  fissure 
of  the  guard,  and  an  apical  nucleus. 

XiPHOTETJTHIS,  Hux.    (1864). 

SJieU  with  a  long  phragmocone  enveloped  in  a  calcarooua 
sheath. 
Fossil,     1  species.    Lias.    England. 

AcANTHOTEUTHis  (Wagner),  Miinster. 

Etymology,  acantha,  a  spine,  and  teuthis. 

Synonyms,  Kalceno  (Miinster).     Belemnoteuthis  ? 

Type,  A.  prisca,  Buppell. 

Founded  on  the  fossil  hooks  of  a  calamary,  i)reserved  in  the 
Oxford  clay  of  Solenhofen.  These  show  that  the  animal  had 
ten  nearly  equal  arms,  all  furnished  with  a  double  series  of 
homy  claws,  throughout  their  length.  A  pen  like  that  of  the 
ommastrepJies  has  been  hypothetically  ascribed  to  these  arms, 
which  may,  however,  have  belonged  to  the  belemnite  or  the 
belemnoteuthis. 

Fossil,     17  species.     Oolite. 

Belemnoteuthis  (Miller,  Pearce,  1842). 

Type,  B.  antiquus  (Cunnington),  Fig.  40. 

Shell  consisting  of  a  phragmocone,  like  that  of  the  belemnite ; 
a  homy  dorsal  pen  with  obscure  lateral  bands ;  and  a  thin 
fibrous  giuird,  with  two  diverging  ridges  on  the  dorsal  side. 
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Animal  providad  irith  arm*  and  fmAieiN  of  nearif  equal 
lengUi,  famifilied  vith  a  doable 
alternating  seriea  of  homf  hooka, 
&om.  20  to  40  paira  on  each,  arm ; 
mantle  free  all  nmnd;  fint  large, 
tnedio-doTBal  (mnch  larger  ttum  in 
Kg.  40). 

Fottil  in  the  Oxford  clay  of 
Chippenham.  Bimilar  homy  dam 
have  been  found  in  the  lias  of 
Watohett,  and  a  guard  equallj  thin 
is  figured  in  Buokland'a  Bridge- 
irater  Tieattse,  t.  44,  Fig.  14. 

In  the  foesil  calamary  of  Ohip- 
penham  the  shell  ia  pieeerred  along 
with  the  nmBCulu  maatle,  fina, 
ink-bag,  funnel,  eyes,  and  tentacles 
with  their  homy  hooka.  All  the 
.  epecimens  were  discorered,  and  de- 
Teloped  with  unexampled  skill,  by 
William  Bny,  of  Sutton,  near  Chip- 
penham. 

COUOTBUTHIB,  D'Orb. 

Typa,     0.    DnpinianM,     D'Orb. 

PI,  II.,  Fig.  9.   i^AKomMn,  France : 

Fi«.*o.Brf™,«<»«„..        G^^t,  England. 
Fhragmocone  slightly  curved.     Pen  elongated,  very  slender. 
This  shell,  which  is  like  the  pen  of  an  ommastrephe,  with  a 
chambered  cone,    connects   the  ordinary   calamaries   with  the 


Family  V. — Sepiad^k. 

Shell  (cuttle-bone,  or  ae^o»taire)  calcareous;  cODSiBting  of  a 

broad  laminated  plate,  terminating  behind  in  a  hollow,  imper- 

■  Fig.  40.    UeiemnofaitAix  anti/pBit,  },  Tflntnl  side,  hvm  a  ipHlmeB  in  the  cibliiet 
of  WUliim  Cunnington,  E»].,  of  SeiiiM.    The  luC  ohunh«  (il  the  |linemoiioB«  ii 
nmpceeHd  phn^ 
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c%  o\ia3Xi\>e(red.   af^ex  {mucro).    Animal  wiih  elongated  ten- 
uAsB,  ezpaxided  at  their  ends. 

Sepia  (Pliny),  Linnseus. 

Ttfpe^  B.  of&cinaliB,  L.    PI.  I.,  Fig.  5. 

Synont/iTM,  Bdosepia,  Yolts.  (B.  sepioldea,  PI.  II.,  Fig.  8, 
mucxo  only.)     Palseoteuthii,  Boem. 

Body  oblong,  witli  lateral  fins  as  long  as  itself.  Arms  with 
four  rows  of  suckers.  ManiU  supported  by  tubercles  fitting  into 
Bookets  on  the  neck  and  funnel.    Length  3  to  28  inches. 

ShtU  as  wide  and  long  as  the  body;  yery  thick  in  front, 
conoaye  internally  behind ;  terminating  in  a  prominent  mucro. 
The  thickened  pu^  is  composed  of  numerous  plates,  separated 
by  yertical  fibres,  which  render  it  yery  light  and  porous.  8. 
(hrbignyana,  PI.  II.,  Fig.  2. 

The  cuttle-bone  was  formerly  employed  as  an  antacid  by 
apothecaries;  it  is  now  only  used  as  ** pounce,"  or  in  casting 
oonnterfeits.  The  bone  of  a  Chinese  species  attains  the  length 
of  1^  foot.     (Adams.) 

The  cuttle-fishes  liye  near  shore,  and  the  mucro  of  their  shell 
seems  intended  to  protect  them  in  the  frequent  collisions  they 
are  exposed  to  in  swimming  backwards.     (D'Orbigny.) 

jHatribution^  30  species.    World-wide ;  2  British. 

Fossil,  10  species.  Oxford  clay,  Solenhofen.  Seyeral  species 
haye  been  founded  on  mucrones  from  the  Eocene  of  London  and 
Paris.    PL  n..  Fig.  3.    S.  ungula  occurs  fossil  in  Texas, 

SpiRtTLmosTKA,  D*Orb. 

Type,  S.  Bellardii  (D'Orb.).  PL  n..  Fig.  4.  Miocene, 
Durin. 

Shelly  mucro  only  known;  chambered  internally;  chambers 
connected  by  a  ventral  siphuncle  ;  external  spathose  layer  pro- 
duced beyond  the  phragmocone  into  a  long  pointed  beak. 

Belopteba  (BlainyiUe),  Deshayes. 

Etymology y  hehs,  a  dart,  a.nd  pteron,  a  wing. 
Typcy  B.  belemnitoides,  Blainville.     PL  II.,  Fig.  7. 
Shelly  mucro  (only  known)  chambered  and  siphiincled ;  winged 
externally. 
Fossily  4  species.     Eocene.     Paris ;  Bracklesham. 

Belemnosis,  Edwards. 

Typey  B.  anomalus,  Sby.  species.  Eocene.   Highgate  (unique). 

l3 
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ShiU,  macro  clkambered  and  stphnnded ;  witliont  later&l  wingi  - 
or  elosgat«d  beak. 

Helicertts,  Dan&. 

Example,  B.  Fugientii.     Only  Bpooiea  known. 

SMI  like  B.  belemnite,  half-inch  in  diameter ;  gwtrd  thick, 
Bab-cylindrical,  fibrous ;  phragmocone  slender,  terminating  in  a 
fuHiform  Bpiral  Ducleua.    In  elate  rock,  Oape  Horn. 

Familt  TI. — SpiBtJiJD«. 
iSA«H  entirely  nacreous;  diacoidal;  whorls  separate,  diambered 
[polythtdamout),  with  a.  ventral  eiphancle. 

Spirula,  Lam.,  1801. 

8ynim.ym,  Lituus,  Gray. 

Example,  8.  Itevis  (Gray).     PI.  I.,  Fig.  9. 

Body  oblong,  with  minute  terminal  fins.  ManUe  supported 
by  a  cervical  and  two  Tentral  ridges  and  groavee.  Armt  with 
eix  rows  of  very  minute  cups.  Tentadet  elongated.  Fumid 
Valved. 

Shell  placed  vertically  in  the  posterior  part  of  the  body,  witli 
the  involute  spire  towards  the  ventral  side.  The  last  chamber 
ia  not  larger  in  proportion  than  the  rest ;  its  margin  is  organically 
connected ;  it  contains  the  ink-bag. 

The  delicate  shell  of  the  spji^ila  is  scattered  by  tli(nisauds  on 
the  ahores  of  New  Zealand ;  It  abounds  on  the  Atlantic  coasts, 
and  a  few  Bpecimona  are  yearly  brought  by  the  6ulf-stream, 
and  strewed  upon  the  shores  of  Devon  anil  Cornwall.  But  the 
animal  is  only  known  by  a  few  fragmente,  and  one  perfect 
specimen,  obtained  by  Mr.  Percy  Earl  on  tie  coast  of  New 
Zealand. 

Dutrihition,  8  species.    All  the  warmer  aeas. 

Obpes  II.— Tetkabraschiata. 

.^nt'maZ  creeping;  protected  by  an  external  shell. 

Head  retractile  witliin  the  mantle.  Eye»  pedunculated.  Ma»* 
diblea  calcareous.  Armt  very  numeious.  Bndif  attached  to  Use 
shell  by  adductor  musoles,  and  by  a  continuous  homy  girdle. 

£™.nc/i[re four.     Fi'.niid  forinud  by  the  u   ' 
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It  'was  long  ago  remarked  by  Dillwyn,  that  shells  of  the  car- 
moTOTiB  gasteropods  were  almost,  or  altogether,  wanting  in  the 
palseozoic  and  seoondary  strata;  and  that  the  office  of  these 
animals  apx>eared  to  hare  been  performed,  in  the  ancient  seas, 
by  an  order  of  oephalopods,  now  nearly  extinct.  Above  2,000 
fossil  species  belonging  to  this  order  are  now  known  by  their 
shells ;  whilst  their  only  living  representatives  are  a  few  species 
of  nautili.* 

The  shell  of  the  tetrabianchiate  cephalopods  is  an  extremely 

elongated  oone,  and  is  either  straight,  or  variously  folded,  or 

coiled. 

ItiB  straight  in    .        .        .    orthoceras 

hentoHttml/m     .        .    ascoceras 

curved  in      .        .        .    cyrtoceras 

apituZ  in       .        .        .    trochoceras 

di$ooidcUiD.  .  .    gyroceras 

dmoidcU  and  produced  in    lituites 

involute  in    .        •        .    nautilus 

Internally,  the  shell  is  divided  into  cells  or  chambers,  by  a 

series  of  partitions  {septa)  y  connected  by  a  tube  or  siphuncle.  The 

bst  chamber  only  is  occupied  by  the  animal.    The  others  are 


baculites. 

ptychoceras. 

toxoceras. 

turrilites. 

crioceras. 

ancyloceras. 

ammonites. 


Fig.  41.    Suture  of  an  ammonite,  t 

probably  occupied  in  succession.  They  are  empty  during  life, 
but  in  fossil  specimens  they  are  often  filled  with  spar.  When 
the  outer  shell  is  removed  (as  often  happens  to  fossils),  the  edges 
of  the  «cpto. are  seen  (as  in  PL  III.,  Figs,  1,2).  Sometimes  they 
form  cxirved  lines,  as  in  nautilus  and  orthoceras^  or  they  are 
zigzag i  ^^ingoniatites  (Fig.  60),  or  foliaceouSf  as  in  the  ammonite 
(Fig.  41). 

♦  The  frontispieee^  copied  from  Professor  Owen's  Memoir,  represents  the  animal  of 
the  first  nautilus,  captured  off  the  New  Hebrides,  and  brought  to  England  by  Mr. 
Bennett ;  it  is  drawn  as  if  Ijing  in  the  section  of  a  shell,  without  concealing  any  part 
of  it.  The  woodcut,  Fig.  60,  is  taken  from  a  more  perfect  specimen,  subsequently 
acquired  by  the  British  Museum,  in  which  the  relation  of  the  animal  to  its  shell  is 
accurately  shown. 

t  A.  heterophyllus,  Sby.,  from  the  lias,  LjTne  Regis.  British  Museum.  Only  one 
aide  is  represented ;  the  arrow  indicates  the  dorsal  saddle. 
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The  oatlineB  of  Uie  t^ta  ore  tonned  udtart  ;*  when  tiitiy  are 
folded  the  elevationa  are  called  taddla,  and  the  interyening  de- 
preflBioiiB  loba.  In  ceralttet  (Fig.  61)  the  taddUa  are  round,  the 
lobes  dentaUd  ;  in  ammonita  both  lobes  and  saddles  are  extremel]'' 
oomplioated.  Broken  fossile  show  that  the  Mpte  are  Dearly  flat 
in  the  middle,  and  folded  round  the  edge  (like  a  shirt-frill), 
where  they  abat  against  the  outer  shell-TOL.  (Fig.  44}. 

The  aiphundt  of  the  recent  nauttlut  is  a  membranous  tube, 
with  a  very  thin  nacreous  inTestment ;  in  most  of  tbe  foesilB  it 
oonsiste  of  a  euccemion  of  funnel-ahiqied,  or  bead-like  tabee. 
In  eome  of  the  oldest  foesil  genera,  odttioccroi,  gyrocenu,  and 
phragmocerai,  the  siphunole  is  large,  and  contains  in  its  centre  a 
smaller  tube,  the  space  between  the  two  being  filled  up  with 
radiating  plates,  like  the  lamellw  of  a  coral.  The  position  of  the 
eiphuncle  is  very  variable ;  in  the  uTmnonitidix  it  is  eatemal,  or 
close  to  the  out«r  margin  of  the  shell  (Fig.  44).  In  tiiie  navtilida 
it  is  usually  central  (Fig.  42),  or  inttrmU  (Fig.  43). 


The  air-chambirre  of  the  recent  naatilus  are  lined  by  a  very 
thin,  living  mombrane;  those  of  the  fossU  oHhoarata  retain 
indications  of  a  thick  Taacolar  lining,  connected  with  the  animal 
by  spaces  between  the  beads  of  the  siphuncle.^ 

The  body-chamber  is  always  very  oapacions;  in  the  reoent 
nautilus  its  cavity  is  twice  as  large  as  the  whole  seriea  of  air- 
cells  ;  in  the  goniatite  (Fig.  46)  it  oocapies  a  whole  whorl,  and 
has  a  considerable  lateral  extension;  and  in  omnMHtitet  communts 
it  occupies  more  than  a  whorl. 

The  margin  of  the  aptrture  is  quite  simple  in  the  reoent  nautilus. 
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amd  afftnda  no  oltu  to  the  manj'  oariooi  tDodiflottiona  obteirable 
ia  ths  fbeail  (bnu.    IiitiieiimnKintteire&eqnantljfinda  doml 


Fig. ».  Ammuilta,  Fig,  4S.  OenJitftH.* 

prooBsa,  01  lateral  projections,  developed  periodical!;,  or  only  in 
the  ftdiilt  (Fig,  62,  and  PI.  HI.,  Pig.  6). 

In  phragmoceroi  ani  gonq^hoeerat  (Figs.  47,  4B)  tlie  aperture  is 
Bo  much  coutnoted  tliat  it  is  obviooa  tlte  aniiaal  could  not  have 
vithdiawn  its  head  into  the  aliell  like  tlie  nautilus. 


a.  Barrande,  from  whose  great  work  on  the  Silurian  Forma' 
tionc  of  Bohemia  these  figures  are  taken,  suggests  that  the  lower 
part  of  the  aperture  ()«),  which  is  almost  isolated,  may  have 

*  Fig.  4S.  SBCtion  el  Ammmila  Mum,  Sby.  liu,  Ljinf  Begia ;  (roin  b  lery  jwung 
Qp^cinwa.  Fig.4S.  Sti^tion  ol  ffoniatUes aphttrieut,  Sby.  csjb.  hmea^ane,  ^oll&tid  (in 
tbe  ubinat  of  Mr.  TennBot).  The  dgtted  lluM  iadicBte  itae  lateral  exitnt  of  Ilie 
bodj-chunlier. 

t  Fig.  47.  GompAccerra  BnAxmicinn  (BaTTOode),  reduced  view  of  the  aperture ;  J. 
Ihe  liphoiul  opening:,    rig.  IB.  Pkrasmocertu  calliihma  {Bur.),  both  frum  Uie  U. 
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served  for  the  pomago  of  the  Aumel,  vhiUt  the  tipper  and  larger 
npace  {e  c)  was  occupied  by  the  neck ;  the  lobes  probably  indicate 

the  position  of  the  external  arms. 

Tho  aperture  of  the  pearly  nautilus  is  closed  by  a  disk  or  hood 
(Fig.  SO,  k),  formed  by  the  union  of  the  two  dorsal  atme,  which 
correspond  to  the  shell-Becreting  sjms  of  the  argonaut. 

In  die  extinct  ammonitu  we  have  erideuoe  that  the  apertute 
was  guarded  still  more  effectively  by  a  homy  or  shelly  opercidam, 
Bocretod,  in  all  probability,  by  these  dorsal  arms.    In  one  gtonp 
{arietei] ,  the  operoulum  consiHts  of  a,  sii^e 
piece,  and  is  homy  and  flexible.*    In  uie 
Tound-batked  ammonitea  the  operoulum  is 
shelly,  and  divided   into  two  plates  by  a 
straight  median  suture  (Fig.  49).  Theyvere 
1  described  in  1811,  by  Parkinson,  whocalled 
I  them  tngonfUite*,  and  pointed  oat  the  re- 
I   semblance  of  their  internal  etructnre  to  the 
cancellated  tissue  of  bones.    Their  external 
^-  **■'  surfeOB  is  smooth  or  sculptured ;  the  inne* 

side  is  marked  by  lines  of  growth.  Forty-five  kinds  are  enume- 
rated by  Bronn ;  thoy  occur  in  all  the  strata  in  which  ammonites 
arefound.and  a  siuglespecimenhos  been  figured  byM.D'Archiac, 
from  the  Devonian  rocks  of  the  Eifel,  where  it  was  asHociated 
yfiih  goniaiiUa-t 

Cakarams  mandihkt,  or  rhyncholitet  (F.  Bignet),  haye  been 
obtained  from  all  the  strata  in  which  navtiU  occur ;  and  from 
their  rarity,  their  large  size,  and  close  resemblance  to  the  man- 
dibles of  tiie  recent  nautilns,  it  is  probable  tiiat  tiiey  belonged 
only  to  that  genua. §      In  the  Muschelkalk  of  Bavaria  one 


p.  9ia.    AlK  \>j  U.  Vail):,  Mem.  de  I'Instilut,  193],  p.  48. 

t  TVivsneNiIu  lamdlosnt.  Fork,  Oltnnl  da;,  S(iLenhcf«n  (ud  Ghlppenhim), 
uaociKuid  Willi  ommmitBi  laigulatia.  fioenOsAt.  (=  A.  BilgbtU,  Pmit).  From  * 
■pecimen  in  the  csbinct  at  Chailes  Sickca,  Esq, 

I  The  trigoMaita  ba»e  hem  flftriibed  by  Meyer  u  WyalTe  ihoUs,  nnder  iha  gangria 
ntine  of  aptydau ;  by  DeilongchBnipa  under  ihe  nsavi  of  Mumttria.  U.  n>Oihlgiiy 
re^uils  them  bb  cirripede^  !  M.  Deahayee  bellevei  thetn  id  be  giJBirda  ■  of  the 
HDmoniteH.    M.  Coqdand  compBrtB  them  with  tfudofoui  an  BCRtoe?  efid«ot]j  sag' 
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ia?Ql^^^  ^^*  curitiUy  Bemeoke,=::N.  bidoiiBatiui,  Sdilotheim),  is 
ioxiixA)  and.  trwo  kinds  of  rhyncholite;  one  sort,  ooireeponding 
"mtli  ^Q  tipper  mandible  of  tiie  recent  nautilus,  lias  been  called 
**TYi|pickioliteB  hirundo"  (PI.  II.,  Fig.  11);  ihe  other,  which 
appettrs  to  Ise  only  the  lower  mandible  of  the  same  species,  has 
"been  described  under  the  name  of  *  *  conchorh  jnchus  aTirostris. '  *  * 
They  also  oocur  in  the  belemnite  beds  of  the  middle  lias  of 
Dorsetshire ;  these  latter  are  yery  different  in  form  from  those 
of  nautili  in  the  lower  lias,  and  may  probably  belong  to 
belemnites.  ' 

In  studying  the  fossil  tetrabranchiatat  it  is  necessary  to  take 
into  consideration  the  yarying  circumstances  under  which  they 
haye  been  preseryed.  In  some  strata  (as  the  lias  of  Watchett) 
the  outer  layer  of  the  shell  has  disappeared,  whilst  the  inner 
nacreous  la3rer  is  preseryed.  More  frequently  only  the  outer 
layer  remains ;  and  in  the  chalk  formation  the  whole  shell  has 
pOTished.  In  the  calcareous  grit  of  Berkshire  and  Wiltshire  the 
ammonites  haye  lost  their  shells;  but  perfect  casts  of  the 
chambers,  formed  of  calcareous  spar,  remain.! 

Fossil  ortJiocercaa  and  ammonites  are  eyidently  in  many 
instances  tkad  eheUs,  being  oyergrown  with  corals,  serpulse,  or 
oysters;  eyery  cabinet  affords  such  examples.  In  others  the 
animal  has  apparently  occupied  its  shell,  and  preyented  the 
ingress  of  mud,  which  has  hardened  all  around  it ;  after  this  it 
has  decomposed,  and  contributed  to  form  those  phosphates  and 
sulphides  commonly  present  in  the  body-chamber  of  fossil  shells, 
and  by  which  the  secQment  around  them  is  so  often  formed  into 
a  hard  concretion.  |  In  this  state  they  are  permeated  by  mineral 
water,  which  slowly  deposits  calcarecus  spar,  in  crystals,  on 
their  walls ;  or  by  acidulous  water,  which  remoyes  every  trace 
of  the  shell,  leaying  a  cayity,  which  at  some  future  time  may 
again  become  filled  with  spar,  haying  the  form  of  the  shell  but 
not  its  structure.  In  some  sections  of  orthocerata  it  is  eyident 
that  the  mud  has  gained  access  to  the  air-cells ;  but  the  cham- 
bers are  not  entirely  filled,  because  their  lining  membrane  has 
contracted,  leaying  a  space  between  itself  and  certain  portions 
of  the  walls,  which  correspond  in  each  chamber. 

The  tetrabranchs  could  undoubtedly  swim,  by  their  respira- 
tory jets ;  but  the  discoidal  nautili  and  ammonites  are  not  well 

'*  Lepas  avirostris  (Schlothelm),  described  by  BlainviUe  as  the  beak  of  a  brachiopodi 

t  Called  spondi/lolites  by  old  writers. 

t  In  he  alum-shale  of  Whitby  innumerable  concretions  are  found,  which,  when 
Btmck  with  the  hammer,  split  open  and  disclose  an  ammonite.  See  Dr.  Mantell's 
••  Thoughts  on  a  Pebble,"  p.  21. 
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oslculBt»d,  by  their  fbnoi,  for  sirimming;  uid  the  stta^ht- 
ehelled  ortlwcvrata  and  baciUita  maat  hare  held  a  nearly  vertical 
position,  head  downwards,  on  acoonnt  of  the  buoyanoy  of  Iheir 
shells.  The  use  of  the  aiT-chambere  is  to  render  the  whole 
animal  (and  shell)  of  nearly  the  game  apeoific  gravity  with  the 
wat«r,^  The  otgect  of  the  numerous  parthions  is  not  ho  much 
to  sustain  the  presHure  of  the  water,  aa  to  guard  against  the 
toltitioru  to  which  the  shell  is  exposed.  They  are  moet  oompli' 
cated  in  the  ammimittt,  whose  general  form  possesses  least 
strength,  t  The  purpose  of  the  siphvmcle  (as  suggested  by  Mr. 
SetU'tes  "Wood)  is  to  maintain  the  vilalify  of  the  shell  dnring  the 
long  life  which  these  animals  certainly  enjoyed.  Mr.  Forbes 
has  snggosted  that  the  inner  oonree  of  Uie  kamila  broke  off  as 
the  anbsi  ones  were  formed.  Bab  this  was  not  the  ease  with  the 
orthocenUa,  whoae  long  straight  tihella  were  partdoolarly  exposed 
to  danger ;  in  these  the  preservation  of  the  shell  was  provided 
fbr  by  the  increased  size  and  stirength  of  the  s^huncle,  and 
its  increased  vascularity.  In  endotenu  we  find  the  siphuncle 
thickened  by  intermit  deposits,  until  in  some  of  Qie  very  cylin- 
drical species  it  forms  an  almost  solid  axis. 

The  nudait  of  the  shell  is  rather  lai^  in  the  ttauiili,  and 
causes  on  opening  to  remain  through  the  shdl,  until  the  umbUicut 
IB  filled  up  with  a  oatlous  deposit ;  several  fossil  species  have 
always  a  hole  through  the  centre. 

In  the  ammonita,  the  nvciea*  is  ezceedin^y  small,  and  the 
whorls  compact  from  the  first. 

It  has  been  stated  that  the  »t;pta  are  formed  periodioally ;  but 
it  must  not  be  supposed  tiiat  the  shell-musdeH  ever  become 
detached,  or  that  the  animal  moves  the  distance  of  a  ohamber 
all  at  once.  It  is  most  likely  that  the  addttctort  grow  only  in 
front,  and  that  a  constant  waste  takes  place  behind,  so  that  they 
are  always  moving  onward,  except  when  a  new  septum  is  to  be 
formed ;  the  s^ia  indicate  periodic  read. 

The  consideration  of  this  foot,  that  the  naatilns  muat  so 
frequently  have  an  air-cavity  between  it  and  it«  shell,  is  alone 
sufficient  to  convince  us  that  the  chambered  oephalopods  oould 

•  A  Ha«'.i!,a  vnmpin„r  Cti  llit>  caliinot  (if  JTr.  Morria)  weichs  lib,,  nnd  wh?n  tho 
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not  exist  in  Tery  deep  water.    They  were  pro1>ably  limited  to 
a  deptk  of  20  or  30  fieiUiomfl  at  the  ntmoet.^ 

It  is  certain  that  the  sexes  were  distinct  in  the  teirahranchtata, 
M.  D'Orbigxiy,  noticing  that  there  were  two  yarieties  of  almost 
eyery  kind  c^  ammonite — one  compressed,  the  other  inflated 
— ^naturally  assumed  that  the  first  were  the  shells  of  male  indi- 
viduals {S)i  the  second  of  females  (9).  Dr.  Melville  has  made 
a  similar  suggestion  with  respect  to  the  nautili ;  namely,  that 
the  umbilioated  speoiinens  are  the  males,  the  imperforated  diells, 
females.  ProfiBssor  Tan  der  Hoeven  has  described  the  difference 
in  the  sheUs  of  the  two  sexes ;  t  but  these  are  trivial  as  com- 
pared with  those  presented  by  the  animals.  The  mdst  marked 
is  that  while  the  female  has  twelve  retractile  tentacles,  the  male 
has  only  eight,  while  the  other  four  tentacles  are  coalesced 
together  to  form  an  organ  called  the  ipadix. 

In  1865,  M.  Barrande  published  the  plates  to  his  second 
volume  on  the  Cephalopods  of  Bohemia.  We  have  not  been 
able  to  see  this  work  :  but  it  contains  107  plates,  with  figures  of 
200  species  of  cephalopods,  belonging  to  the  genera  Ooniatiies, 
NothoceroB,  TrochoeerM,  Beroocenu,  Lituites,  Fhragmocertu,  Gom^ 
phocenu,  and  Aicocenu, 

Family  I.— Natttilidje. 

8hdl.  Body-chamber  capacious.  Aperturt  simple.  SvAwru 
simple.    BiphimcU  central  or  internal.    (Figs.  50,  51.) 

Natttiltjs,  Breynius,  1732. 

BhtM  involute  or  discoidal,  few-whorled.  Siphunde  central  or 
sub-central. 

In  the  recent  nautili,  the  shell  is  smooth,  but  in  many  fossil 
species  it  is  corrugated,  like  the  patent  iron-roofing,  so  remark- 
able for  its  strength  and  lightness.  (Buckland.)  See  PL  II., 
Fig.  10. 

The  umhilicw  is  small  or  obsolete  in  the  typical  nautili,  and 
the  whorls  enlarge  rapidly.  In  the  palooozoic  species,  the 
whorls  increase  slowly,  and  are  sometimes  scarcely  in  contact. 
The  last  air-cell  is  frequently  shallower  in  proportion  than  tho 
rest. 

*  By  deqo  water ^  natoraliBts  and  dredgers  seldom  mean  more  than  25  fathoms,  a 
comparatiyely  small  depth,  only  found  near  coasts  and  inlands.  At  100  fathoms  the 
pressure  exceeds  2051bs.  to  the  square  inch.  Empty  bottles,  securely  corked,  and  sunk 
with  weights  beyond  100  fathoms,  are  always  crushed.  If  filled  with  liquid,  the  cork 
is  driven  in,  and  the  liquid  replaced  by  salt  water ;  and  in  drawing  the  bottle  up  again 
the  cork  is  returned  to  the  neck  of  the  bottle,  generally  in  a  reversed  position.  (Sir  F. 
Beaufort.) 

t  Annals  of  Katura)  Sistory,  vol.  jxx-  1857. 
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Animal.  In  the  recent  nantilne,  the  mandilUa  are  horsy, 
but  calci&ed  to  a  considerable  extant ;  fbey  ore  Buirounded  by 
a  circulBr  fleshy  lip,  external  to  trhicii  are  four  groups  of  labud 
tentacles,  twelve  or  thirteen  in  each  groap ;  they  appear  to  answer 


to  the  buccal  menibram  of  the  calamary  (Fig.  1).  Beyond  tl 
on  each  aide  of  the  head,  is  a  double  series  of  arms,  or  brachial 
tentacles,  thirty-six  in  number;  the  dorsal  pair  are  expanded, 
and  united  to  form,  the  hood,  which  doses  the  aperture  of  the 
shell,  except  for  a  Bmall  space  on  eaob  aide,  which  is  filled  by 
the  second  pair  of  arms.  The  tentadet  are  lamellated  on  their 
inner  surface,  and  are  retractile  within  sheaths,  or  "digita- 
tiona,"  which   correspond  to  the  eight   ordinary  arras  of  the 
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atde-fishoa  ;  their  miperiority  in  nuinber  being  indicatiye  of  a 
owei  grade  of  organisation.  Besides  these  there  are  four  ocviar 
etUadeSt  one  behind  and  one  in  front  of  each  eye ;  they  seem 
to  be  infltraxnents  of  sensation,  and  resemble  the  tentacles  of 
doria  and  aplyma,  (Owen.)  On  the  side  of  each  eye  is  a  hollow 
plicated  process,  which  is  not  tentacoliferoos.  This  process 
bears  the  external  ears.  The  cayity  leads  to  the  anditory  cap- 
sule, along  a  passage  lined  with  a  glandular  membrane.  Tlie 
reapiratanf  fum.nd  is  formed  by  the  folding  of  a  very  thick 
muscular  lobe,  which  is  prolonged  laterally  on  each  side  of  the 
head,  with  its  free  edge  directed  backwards  into  the  branchial 
cayity ;  behind  the  hood  it  is  directed  forwards,  forming  a  lobe 
which  lies  against  the  black-stained  spire  of  the  shell  (Fig.  50  «}.* 
Inside  the  funnel  is  a  valye-like  fold  (Fig.  51  «).  The  margin 
of  the  mantle  is  entire,  and  extends  as  far  as  the  edge  of  the 
shell :  its  substance  is  firm  and  muscular  as  far  back  as  the 
line  of  the  shell-muscles  and  homy  girdle,  beyond  which  it  is 
thin  and  transparent.  The  BheU-musdea  are  united  by  a  narrow 
tract  across  the  hollow  occupied  by  the  involute  spire  of  the 
shell :  and  are  thus  rendered  horse-shoe  shaped.  The  aiphunde 
is  vascular;  it  opens  into  the  cavity  containing  the  heart  {peri- 
cardium),  and  is  most  probably  filled  with  fluid  fr*om  that 
cavity    (Owen). 

Bespeoting  the  habits  of  the  nautilus  very  little  is  known : 
the  specimen  dissected  by  Professor  Owen  had  its  crop  filled 
with  fragments  of  a'  small  crab,  and  its  mandibles  seem  well 
adapted  for  breaking  shells.  The  statement  that  it  visits 
the  sur&ce  of  the  sea  of  its  own  accord  is,  at  present,  uncon- 
firmed on  observation,  although  the  air-colls  would  doubtless 
enable  the  animal  to  rise  by  a  very  small  amount  of  muscular 
exertion. 

Professor  Owen  gives  the  following  passage,  from  tho  old 
Dutch  naturalist,  Bumphius,  who  wrote,  in  1705,  an  account  of 
the  rarities  of  Amboyna.  **  When  the  nautilus  floats  on  the 
water,  he  puts  out  his  head  and  all  his  tentacles,  and  spreads 
them  upon  the  water,  with  the  poop  of  the  shell  above  water ; 

*  llie  Atnnd  is  considered  to  be  the  homologne  of  the  foot  of  the  gasteropods  by  Lovto, 
a  conclqsicii  with  which  we  cannot  agree.  l>e  cephalopoda  ought  to  be  compared  with 
the  larval  gasteropods,  in  which  the  foot  only  serves  to  support  an  operculum ;  or  with 
the  floating  tribes  in  which  the  foot  is  obsolete,  or  serves  only  to  secrete  a  nidamental 
raft  (iantkina).  However,  on  examining  the  nautilus  preserved  in  the  British  Museum, 
and  finding  that  the  funnel  was  only  part  of  a  muscular  collar,  which  extends  all  round 
f  be  neck  of  the  animal,  we  could  not  avoid  noticing  its  resemblaifle  to  the  siphonal 
lappets  of  paludina^  and  to  that  series  of  lappets  (including  the  operculiijerous  lobe) 
wnich  sarrooBda  the  troehMS  (Fig.  114). 


{ 
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bat  at  the  bottom  he  creeps  in  the  lererse  poeiticm,  vith  his 
boat  abore  him,  and  with  his  head  and  tentadea  upon  the 
grotmd,  making  a  tolerably  quick  progrew.  He  ke^w  himself 
chiefly  npon  the  groond,  creeping  also  Bometimea  into  Hie  nets 
of  the  ^hermen ;  but  after  a  atorm,  as  tbe  weatiier  becomes 
calm,  they  are  seen  in  troopH,  floating  on  thetrater,  heing  driven 
tgtby  t!tt  agitation  of  tht  wavet.  This  sailing,  hoverer,  is  not  of 
long  continuance ;  for  having  taken  in  all  their  tentoolee,  they 
apset  tlteir  boat,  and  bo  letom  to  the  bottom." 


Fig.M.  NmtUa. 


Diitribulion,  8  or  4  species.  Chinese  seas,  Indian  Ocean, 
Persian  Gtulf. 

Fouil,  abont  188  species.  In  all  strata,  Soutli  and  North 
America  (Chili).    Europe.    S.  India. 

There  are  two  typea  of  omameittation  in  nautili — Uie  smooth 
and  the  longitudinally  striated;  the  latter  are  almost  exclu- 
aively  oolitic,  and  at  present  only  1  species  is  knotni  in  Indian 
cretaceous  rockg ;  tio  emooth  ly]io  is  almost  oKclusivoIy  a 
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^teSLCixi  advaxita^  of  theee  characters  for  dividing  the  naatili 
m\jO^SIurae  gpramps,  ^is.,  1.  LcevigaH.  Nautili  with  smooth  shells 
ta&^g  {ram.  t&e  Permian  epoch  to  the  present  time ;  2.  BadiaH, 
Shfilk  amaxueiited  with  transverse  ribs,  mainly  cretaceous; 
and  3.  Striott.  Shells  ornamented  with  longitudinal  strise. 
These  axe  confined  to  the  oolite  in  Europe.  In  India  a  few 
spedoB  oocux  in  the  lower  chalk. 

Sttb-^feiuM.    Atwria  (Bronn).  =»  Megasiphonia,  D'Orb. 

Typty  N.  zio'zac,  Sby.  Fl.  11.,  Fig.  12,  London  Clay, 
Highgate. 

8heU,  mdureB  with  a  deep  lateral  lobe;  siphuncle  nearly 
internal,  large,  continuous,  resembling  a  succession  of  funnels. 

Fosnl,  4  species.    Eocune ;  North  America,  Europe,  India. 

Bub-genuB  $  DtaeUeB,  McCoy.  WhorU  all  exposed ;  the  last 
chamber  sometimes  produced. 

Fosnl,  5  species.    Lower  Silurian. — Carb.  limestone. 

Temnocheihuy  McCoy.  Pounded  on  the  oaiinated  species  of 
the  carb.  limestone,  of  which  6  axe  known. 

Oryptocevoiy  D'Orb.  Asooooras,  Barr.  Pounded  on  N,  (2or- 
mUm,  PhiL,  and  one  other  specieB,  in  which  the  siphuncle  is 
nearly  external. 

FossUf  16  species.    Upper  Silurian — Carb. 

LnxTlTES,  Breynius. 

Etf/mdlogyy  litutu,  a  trumpet. 

Synonyms^  Hortolu8,'Montf.  (whorls  separate).  TrochoHtes, 
Conrad. 

Example,  L.  convolvans,  Schl.    L.  lituus,  Hisinger. 

8?ieUy  discoidal ;  whorls  close  or  separate ;  last  chamber  pro- 
duced in  a  straight  line ;  siphuncle  central  or  sub-central. 

Fossily  18  species.    Silurian ;  North  America,  Europe. 

Taooh6oe&as,  Barrande,  1848. 

Example,  T.  trochoides,  Bar. 

BheU  nautiloid,  spiral,  depressed. 

Foml,  44  species.    Upper  Silurian ;  Bohemia. 

Some  of  the  species  are  nearly  flat,  and,  haying  the  last 
chamber  produced,  would  formerly  have  been  considered 
Liiuites. 


Clyuenia,  Uoneter,  1833. 

Etymology,  Clymaie,  a,  Bea-nympk. 

Synonymi,  Endosiphonites,  Anet«d.     Sub-clymenia,  D'Orb. 

Example,  C.  atriata,  PI.  II.,  Pig.  16  (Mas.  Tennant). 

ShtU  dificoidal;  septa  simple  oi  eliglitly  lobed;  mphnucle 
internal. 

Fossil,  45  apeciea.  TJpp«i  Silaiian— -Uomit.  Limwtooe. 
Koiib  America,  Europe. 

Family  n. — OaTfiocEttATma. 

Shell  Btraight,  curved,  or  dlscoidal;  body  ehamber  small; 
aperture  contracted,  sometimes  extfemelj  uarrov  (Figs>  ^i 
49} ;  eiphuncle  complicated. 

It  seems  piobable  Uiat  tlie  cephalopods  of  titia  bmily  were 
not  able  to  withdraw  themselves  completely  into  their  Hhells, 
like  the  pearly  nautilus ;  this  vas  oertaiuly  the  case  with  soma 
of  them,  as  M.  Barrande  has  stated,  for  the  siphonal  aperture 
is  almost  isolated  from  the  cephalic  opening.  The  shell  appears 
to  have  been  often  less  calcified,  but  connected  vith  mote 
vascular  parts  than  in  the  nautilus ;  and  the  sipbuncle  often 
attains  an  enormous  development.  In  all  this,  there  is  nothing 
to  suggest  a  doubt  of  their  being  leirahmnchiate;  and  the  chevron- 
shaped  coloured  bands  preserved  on  the  orthoc^vt  anguH/vnu,^ 
sofflcienUy  prove  that  the  shell  was  easeatially  external. 

Okthockeas,  Breyn, 

Etymology,  orthot,  straight,  and  cerat,  a  horn. 

Synonyms,  Cyoloceras,  McCoy.  Qonioooras,  HalLJ  Conoceias, 
Brnn. 

Example,  0.  Ludense  (diagram  of  a  longitudinal  section) 
H.  11.,  Fig.  14. 

Shell  straight;  sipbuncle  central;  aperture  sometimes  con- 
tracted. 
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Tba  orthoeenUa  an  the  moat  Bbondaat  and  vide-Bpread  ■b«Ua 
>f  the  oldrooka,  and  attained  a  larger  size  than  anf  otiiwIbMil 
ikelL  A  fragment  of  in  orthooeraa,  in  the  collection  <d  l£r. 
rat«  of  Alnwick,  is  a  ^aid  long,  and  1  foot  in  diameter,  ita 
jiigiual  leoigth.  must  have  been  6  feet.  Other  species,  2  feet  in 
ength,  are  only  1  inch  in  diameter  at  the  aperture. 

Sub-gerau.  1.  Qimtroetrat,  Conrad  (^  melia  and  thoracoceras, 
Fischer  F). 

Stphuneh  lateral,  sometimes  very  large  {rimpU  t). 

Casts  of  these  large  mphoncles  were  colled  hycMtt  by  Eichwald. 
Lower  Silurian — Trias  P    North  Amerioo  and 


Fig.  £4.  Jetuueerai.'  Fig.  U. 

2.  AcUnoeerat  (Brann),  Stokes.  Sipbnncle  Tery  large,  in- 
flated between  the  ohamberB,  and  connected  with  a  alender 
Qentoal  tube  by  radiating  plates.  0  species.  Lower  Silurian — 
Carb.;  North  America,  Ealtic,  and  Brit. 

3.  Ormocerat,  Strikes.  Siphuncnlar  beads  constricted  in  the 
Oiiddle  (making  the  septa  appear  as  if  united  to  the  centre  of 
^ach).  3  species.  Lower  Silurian — Deron;  North  America, 
this  sub-genus  Tery  much  resembles,  if  it  is  not  identical  with, 
•he  last  mentioned. 

4.  Hiironia,  Stokes.  f^Ii  -  extremely  thin,  membranoos  or 
aomy  ?  Siphuncle  very  laT^,  central,  the  upper  part  of  each 
,oint  inflated,  connected  with  a  small  central  tube  by  radiating 
plates.    3  species.    Lower  Silurian.    Dnimmoiid  Island,  Lake 

Numerous  examples  of  this  curious  foBBil  were  collected  by  Dr. 
Bigsby  (in  1822),  and  by  tho  officers  of  the  regimonts  i" 
*  Fig.  M.  ActinocfToi  RichirTdsni,  Stoke«.   LaJce  Winipeg,    (Diagrftm  re< 
Fig.  K.    Omoarna  Bayfyldi,  Slokei.    Dnuumond  Island.    (Pnm  Mr,  Suk 
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1  Dmmmond  IsUnd.  Spedmeiu  have  nleo  been 
brougbt  home  by  the  ofBcers  of  mukj  of  Oie  Arotdo  espeditioDB. 
Bat  %ritk  the  exceptton  of  one  fotmM'ljr  in  the  poeaesaioii  ot 


Fig.  CD.  HitroHia  vert^raHi.* 
LieutenEUit  Oibson,  and  another  in  the  oabmet  of  Mr.  Stokeg, 
the  siphimale  only  is  preeerred,  ujid  not  a  froM  remaina  of  septa 
or  shell  waU.    Borne  of  those  seen  by  Dr.  Bigaby  in  the  lime- 
stone olifis  were  6  feet  in  length. 

5.  Endoeerat,  Hall  (Conotnbolajia,  Troatt).  Shell  estremely 
dongated,  cylindrical.  Sipbnncle Tery  laige,  cylindrical, lateral; 
thickened  internally  by  repeated  layers  of  shell,  or  paj±itioiied 
offby  funnel-shaped  diaphragms.  12  species.  Lover  Silniian, 
New  York. 

Shell  perforated  by  two  distinct  sij^kanclea  P  0.  bisiplui' 
natom  Sby,  Caradoc  sandstone,  Brit. 

"  Ortboceiata  with  two  siphunolee  have  been  observed,  hot 
there  has  always  appeared  something  doubtM  about  tliem. 
la  the  present  inataiice,  however,  tliis  stractnre  cannot  be 
qnestioned."    {3.  Sowerby.) 

Small  ortbocerata  of  various  species  are  frequently  found  in 
the  body  chamber  and  open  sipbuncle  of  large  specimens,  t  Ihe 
tndocerat  gtmeU^a/rmm  and  protmforme  of  HaU,  appear  to  be 
examples  of  this  kind. 

6.  Tritocvrat^DipUKfra*,  Salter.    The  shell  is  supposed  to 

■  lig.  Gfl.  Hxnaia  vert^dit,  Stoku.  a  bum  a  gpKinKni  Id  tlH  Britlili  HiMmi 
pRHtiMd  b;  Dr.  BIgiby.  Thesei*ftsre  added  from  Br.  J^gabj*)  dnmlD^;  dujinn 
only  indicated  in  tlia  apeciiiuiii  bj  *^  coIodtJhb  Unea  on  Ihe  bnwn  Unuitaiifl."  b  ngn- 


lU 

il  tuba  to  be  «  nmple 
anity,  ftmxued  I7  Oa  ipiaoziiutMK  cf  Uw  Utoral  Mif^M. 

JMmwnH  (eoMoUiw)  Hall,  18U.     Fal.  New  York.     This 
InA  aippsaKB  to  Im  e  nplnmole  limilar  to  thoee  figured  by  Dr. 
Bigibritt  ISH  (OeoLTn.  I.,  PL  30,  £  «),  and  vhiob  hne  bean 
wnaflBy  wtfixmA  to  the  crihooewita  by  Onnfutodt. 
QoVEBOOHUa,  J.  Sb;.     1830. 
JR^raielEinr,  gamflnt,  %  ohib ;  and  etrai,  a  hon. 
Bfmamgma^  ApiiMenm  (Fiaoher].    Ppteiiooeraa  (KoCoy}. 
'    3ya^  &.  pyritama,  Sby.,  Tig.  09,  and  O.  BohemioDm,  Bar. 
^.47. 


Fig.  DA.  GoR^iAQanu.t 

Shdl,  fnajfann  or  ^bolar,  with  a  tapering  apex ;  apertme 
«ontncted  in  the  middle ;  ^ilmuole  monilifana,  Bub-oentraL 

DMrUtOioH,  37  apedea.  Lower  SUnnan— Oarb.  North 
America,  EDiqpe,'Brit.  Bairande  flgurea  70  specieB  in  ToL II. 
DfhiB"B7atMeSiInrien,"  18SS,  nearly  all  of  wbioh  ore  beliered 
to  be  new. 

OirooOK&AS,  Hall, 

Stymeiogjf,  oncM,  a  protaberanoe. 

S^gw,  0.  oonatnetam.  Ball.    Trenton  limeetone. 

■  Fig.  tl.  IHignim«lnmtfiiMnu(a(l(irHi]I).  a.  ■hell-wnlli  i,  mil  ot  ilphimclt ' 
tec,  dlqlD^nu  (■*«mbrr>-nl>M'>  c<BiU>. 

t  I1g.B&  Gemj>tiearaM  nrifiimu.   L.  LaDow  nxl^  UocktiH  H 
irranKvgUMBliSlliiiiiiiSjit  ndaoadf)  t.bwdedilpliimcl*. 
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8htll,  like  a  ourred  jompAorenM  ;  aptumole  external. 
DufrAution,  3  speciM.    Silnrian,  New  York. 

FHKA.01C0CSB1A,  Broderip. 

Etifmolijgy,  phragmoa,  a  partition,  and  eerat,  a^ioni. 

Type,  P.  Teutricoeiim.  (Steiuinger  speoiee),  Fl.  H.,  Fig.  IS. 

Shtll  curved,  laterally  compreaied ;  aptrhm  contiscted  in  the 
middle ;  iiphu7»cie,  ^eatxal,  radiated.  Example,  P.  caUistoma, 
Bar.,  Fig.  48. 

Dittribaiion,  IS  speciei.  Lower  Silniitui — Oarb. ;  Brit., 
OennBAT. 

Cyrtocebab,  Goldf.,  1833. 

Etgmohgy,  eartoa,  curved,  eeraa,  horn. 

8yn(myia$t  Campulites,  BeBh.,  1S82  (inolnding  gyrooeras}. 
Aplocerae,  D'Orbigny.  Campytocerasuidtrigonoceras,  MoCoy. 
Gyroceras,  D'Orbigny. 

Example,  0.  hybridum,  Tolborthi,  and  Beaumonti  (Bairande). 

Shell  curved ;  tiphundi  small,  internal,  or  sub-central. 

Fottil,  84  Bpeciea.  Lower  Silurian— Carb. ;  Nortt  and  Sontli 
America  and  Europe. 


»   I 
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Oysooebab,  Ifeyer,  1829. 
^roi,  a  circle,  and  cenu. 
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8hdljma&mA ;  irtoiLiigpagtte;  iiphiiiictoeiaegiitrietiadkttiL 
IVMtA,  17  tpeoiok    Upper  SUiiiiaii---TriMf    ygrth  Amnrioa 

THORAOOcmAS,  FiBchflr,  1844. 

£l^fiof^f«i,  Melia,  Eisdier  (not  L.)* 

2Vpe,  T.  Tettitum* 

fiJMJ  atnu^t,  elongated,  ocmioel,  with  aanuJl  lateral  stniglit 
■iphimole. 

FcB9il,  20  species.  Lower  Siltixiaiir— Gub.  TTnited  States 
and  Europe. 

NoxHOOiBAS»  Banande,  18M. 

5M{  nantfloid,  sliglitly  inyolute ;  septa  slightly  arohed,  with- 
out lobes. 
Fo9nl,  1  ipeoies.    Upper  SilnriaiL. 

FiJOLT  m.— AjofomnsuL 

Bhdl.  ^wgy-ctoaftir  elongated;  opffurt  guarded  by  prooossos, 
snd  olosed  by  an  opercolnm;  ndmrn  angolated,  or  lobed  and 
filiated;  npkm^  external  (dorsal,  as  legaids  the  shell). 

The  dheU  of  the  oNim<milM2cB  hasessentuJlythe  sai^ 
as  ihatof  the  naniiliis.  It  consists  of  an  eztemaL  poroeQanoiis* 
layer,  fenned  by  the  oolfaw  of  the  mantle  only  and  of  an  internal 
nacreoaa  lining,  deposited  by  the  whole  extent  of  its  Tisoeral 
Bufroe.  ISftoe  is  an  ammcmte  in  the  British  Mnsenm,  eyidently 
broken  and  repaired  during  the  life  of  the  animal,t  whidi  shows 
that  the  shell  was  deposited  flrom  wUhin.  In  some  speoies  of 
immonites-the  collar  of  the  mantle  forms  prominent  spines  on 
the  shell,  which  are  too  deep  for  the  yisceral  mantle  to  enter ; 
they  are  therefore  jNiriilumetl  o^(a8  in  A.  armaiua.  Lias)  from 
the  body  whorl  and  air  cells,  and  not  exhibited  in  coita. 

The  baculites  and  ammonites  of  the  section  cristati  acquire, 
Vhen  adult,  a  process  projecting  fh>m  the  outer  margin  of  their 
ahell.  Certain  other  ammonites  (the  oma^i,  eoronaU,  &c.)  form 
two  lateral  processes  before  they  cease  to  grow  (PI.  HI.,  Fig.  5). 
As  these  processes  are  often  deyeloped  in  yery  small  specimens, 
it  has  been  supposed  that  they  are  formed  repeatedly  in  the  life 
of  the  animal  (at  each  periodic  rest)  and  are  again  remoyed  when 
growth  recommences.  These  small  specimens,  however,  may 
be  only  dwarfs.  In  one  ammonite,  from  the  inferior  oolite  of 
Kormandy,  the  ends  of  these  lateral  processes  meet,  **  forming 

*  Hb  microscopio  struotiire  has  not  been  ndaCMtorfly  examined;  Frofeaaor  Forboa 
detected  a  ptmctate  atniciure  in  one  apeciea. 
t  A.  terpeKtmus,  ScUoth,  U.  Liaa,  WeDingboror   Ber.  A.  W.  Oiieatach. 

x2 
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ftn.  arch  orer  Qie  aperture  and  diTiding  it  into  two  onUats,  one 
coireapoiiding  vith  th&t  above  the  liood  of  the  uautiloa,  which 
givea  pasBBge  to  the  dorsBl  fold  of  the  mantle ;  the  other  with 
that  below  the  hood,  whence  issue  the  tentacles,  mouth,  and 
funnel ;  such  a  modifioKtion,  we  may  preaume,  could  not  take 
place  before  the  termination  of  the  growth  of  the  indiTidaaL"* 
(Owen.) 

M.  D'Orbigny  has  fignied  Bevoial  examples  of  deformed 
amTnoaitei,  in  which  one  side  of  the  ahell  is  scarcely  developed, 
and  the  keel  is  consequently  lateral.  Such  apecimena  probably 
indicate  the  partial  atrophy  of  the  branchiso  on  one  side.  In 
the  ISritish  Uuaenm  there  ore  deformed  specimens  of  A.  obtuma, 
anudlhetu,  and  tuhereulattu. 


Flg-M-t 

QoNiATiTES,  De  Haan. 
Etymologt/,  goma  angles,  (shoold  be  written  goniaJitea  F). 
Synonym,  agani(U»,  D'Orbigny  (not  Uontfss^turva  eie-aac). 
Examplu,  Q,  Hendowi  (PI.  III.,  Fig.  1),  Gt.  spheriooa  (Figa. 
60  and  46]. 

Shell  discoidal ;  sutures  lobed ;  siphnncle  dorsal. 
ZHatribviion,  197  species.    Upper  Silurian — Trias.    Europe. 

BHABDOOERAa,  HanoT,  1860. 

Shell  strwght,    orthoceraloid,  with  bold  scnlptore.     Sepia 
with  rounded  lobes. 
Dietribuiitm,  1  species.    Trias.    Germany. 

■  TUs  unique  ind  mbnomul  ipeciman  Ib  [n  tlie  cabinet  of  S.  F.  Fnu,  Ehj. 

t  Flff.  60.  GatiatUtt  tpAeritus,  Sby.  Front  and  aide  Tiflws  ot  ft  ipecimea  trrta  tlie 
carb.  timcAtonfl  of  Derbjabire,  ia  rha  chbiaet  of  Mr.  J.  TeoiiaDt;  the  body-chamber 
aaa  abell-tnll  Ian  (kcd  removed  tnilciBU;. 


BkOisirBB,  BKoSbatget  (—itanoonM,  D'< 
SUI  stzaight :  mtniM  lobad. 
3^pa,  B.  saboonicBB,  Bbger. 
DUkiOwKoN,  8  Bpacus.    BeTonikn,  Oarnuuij. 


-..n.nKnijnjr\«rvv>^, 


OKKiTTrxB,  Da  Haan. 
Tj/re,  a.  nodomu  (PL  HE.,  Fig.  2). 

Shdl  diwaidAl ;  Batniea  lobad,  the  lobea  arannlatad  (Fig.  61). 
IKitribution,  29  speoiea.  Deronian — Gutlk.  Europe,  Indw. 
U.  JD'Ortagnjr  daaoribea  fira  ahella  from  Um  gmlt  and  Upper 

<  omMfli :  Init  numy  uunottiitee  bATe  ecnudly  fcjinpljf 

aymmg. 


AKHomrxs,  Brngniere. 

Etymology,  ammon,  a  name  of  Jupiter,  wonihipped  in  Libya 
under  the  form  of  a.  lam.  The  ammonite  is  the  comu  amnumU  of 
old  autho^. 

Synonyms,  Orbnlitee,  Tiam.     Flfmnlites,  Uontf 

jSA<U  discoidal ;  inner  whorla  more  or  leas  concealed ;  sept& 
nndulated;  Biitnrea  lobed  and  foliated;  siplmnole  dorsal. 

*  Fig,  81.  Sunn  at  ccratila  woiotat  (Brag).    Vit  ntow  in  tbe  iottii  loba  p^iM 
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IHstrihUion,  about  700  species.  Triets — Chalk.  Coast  of 
Chili  (D'Orbigny),  Santa  E6  de  Bogota  (Hopkins),  New  Jersey, 
Europe,  South  India,  and  New  Zeidand. 

In  this,  as  in  almost  every  case,  the  figures  represent  the 
number  of  species  which  haye  been  described,  and  which  gene- 
rally pass  current  as  species.  It  is  very  probable  that  when  all 
the  forms  have  been  thoroughly  examined  many  may  turn  out 
to  be  nothing  more  than  variations  of  the  same  species,  due  to 
difforonces  of  age,  &c.  Thus,  according  to  Mr.  Seeley,  the  Am- 
monites spUndena  from  the  greensand  of  Cambridge,  comprises 
not  only  the  form  so-named,  but  fourteen  others  occurring  in 
the  same  bed,  and  which  have  received  distinctive  specific  names; 
A'  planulatus  is  made  up  of  five  so-called  species.  Looked  at 
from  this  point  of  view  the  700  would  be  replaced  by  a  much 
smaller  number. 

Captain  Alexander  Gerard  discovered  ammonites  similar  to 
our  L.  oolitic  species,  in  the  high  passes  of  the  Himalaya,  16,200 
feet  above  the  sea. 

Section  A.    Back  with  an  entire  keel, 

1.  ArieteSy  L.  oolites,  A.  bifrons  (PI.  HI.,  Fig.  6),  bisul- 

catus  (PI.  ni..  Fig.  7). 

2.  FaUiferiy  L.  oolites,  A.  sei'pentmus,  radians,  hecticus. 

3.  Cristatiy  cretaceous,  A.  cristatus,  rostratus  (Fig.  62), 

varians. 

B.     Back  crenated, 

4.  Amaltheiy  ool.  A.  amaltheus,  cordatus,  excavatus. 
6.  BothomagemeSy  cret.  A,  rothomagensis,  from  BothonM- 

gumy  Eouen(Pl.  m..  Fig.  4). 


.6.  Diedy 


7.  Dentatiy 


C.     Back  eharp, 
oolitic,         A.  discus,  clypeiformis. 

D.     Back  channelled, 
I  cret.  A.  dentatus,  lautus. 


(ool. 


A.  Parkinsoni,  anguliferus. 


8.  Armatiy 

9.  Capricomi, 
10.  Ornati, 


E.  Bach  squared, 

L.  ool.  A.  armatus,  athletus,  perarmatus. 

L.  ool.  A.  capricornus,  planicostatus. 

ool.  A.  Duncani,  spinosus  (PI.  m., 


\\.  Heterophylli, 
12.  Ligali, 


T.     Back  round,  eonprx, 
L.  ool.        A.  hatarophyllus  (Fig.  il). 
orot.  A.  pUnulatus  {PI.  lU.,  Fig.  3}. 


I 


13,  AnniUati, 

14.  Corwali, 

15,  F'mbriiili, 

16.  C'USloK 


ool.  A.  anmilatua,  liiplsx.  gigftnteua. 

ool.  A.  ooroiiBtiis  (Fig,  63),  miblffivi*. 

ool.  A.  fimbriates,  linoatus,  hircinuB, 

specioa  of  very  Tariable  form,  and  remarkftWe 

the  mimber  and  complesity  of  thoir  lobes,     Trias,  AuBtrian 


Sxampla,  A.  WHTi'niiiia.wi  (Fig.  64),  A.  Mettoniichii. 

OBioosaAS,  Leveille. 
MtymoUtgy,  lerioi,  a.  ram,  and  catu,  a  horn. 
Synonym,  Tropretun,  Sby, 

MxampU,  C.  onfltetnm,  D'OrWgny  {H.  m.,  Pig,  8). 
SheU  djscoidal ;  vlioriB  Mporate, 

JXttnbation,    13  speoies.      N«oooiuiaii  —  ITpper  greensond. 
Britain,  Fiance. 


XeUowiy  Bock,  Fnnce. 


d  I,  doml  lobe ;  i 


,).  (BcitiKed  itmn  D'OiMgnf.) 
J  wddlea:  t  FMeni  Uiba:  1 1, 
imlw  of  ucflHoiy  lobes  incruaH 

.)  Triu,  tliJlitidt 
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ToxooBBAB,  D'Orbigny. 
EU/mology,  Uxam,  el  bow,  ceriM,  a  horn. 
Jlzampfe,  T.  annvOare,  D'Orbigny  (PL  IH.,  Fig.  12). 
Shdl  bow-sliaped ;  like  an  ammonito  nnooiled. 
BUiribulion,  20  speci«e.    N'eocomian,    Between  this  and  crio- 
ceraa  and  ancyloceraa  tliere  are  nmaerous  mtermediate  forms. 

AMOTLOCBaAB,  D'Orbigny. 

Etymology,  aneaht,  inourvod. 

Synonym,  Aoisoceras,  Pictet. 

Example,  A.  spinigeram  (Fl.  HI.,  Fig.  10). 

SMI  at  first  discoidal,  vitb  separate  vbork ;  afterwards  pro- 
duced at  a  tangent  and  bent  back  again,  like  a  hook  or  crosier. 

JTwEriiuJKm,  38  species.  Inferior  oolite — ehalk.  South  America 
(Chili  and  Bogota),  Enrope, 

SOATBITES,  Parkinson. 
Etymology y  »capke,  a  boat. 
Example,  S.  eciuaUB  (PI.  in..  Fig.  9). 

Shell  at  first  discoidal,  with  close  whorls;  last  chamber  detached 
and  recurved. 
DUtrihuUon,  19  species.    Oolite — Chalk.    Enrope,  India. 

Helicooeras,  D'Orbigny. 

Etymdogy,  helix  {kdiaot),  a  spiral,  and  cerat,  a  horn. 

Example,  H.  rotundum,  Sby.  species  (PI.  lU,,  Fig.  11 — 
diagram). 

Shell  spiral,  sinistral ;  whorls  separate. 

DUtrihuiion,  11  species.  Inferior  oolite? — Chalk.  Europe, 
India. 

TiraRLLiTES,  Lam. 

Etymology,  twria,  a  lower,  and  lithoi,  a  atone. 

SkeU  spiral,  sinistral ;  aperture  often  irregulai. 

DUtrihviion,  37  species.     Qanlt — Chalk.     Europe. 

The  turrilite  was  perhaps  dibranchiate  by  the  atrophy  of  the 

respiratory  organs  of  one  aide.     M,   D'Orbigny  includes  in  this 
genua  particular  specimens  of  certain  Lias  ammiinita  which  a 


SOI 

HuniM,  Bukiatoii. 

Elj/mologjf,  hamiu,  a.  hook. 

E:camph,  H.  atteauatus  {PI.  ITI.,  Fig.  15). 

Shell  hook-shaped,  ot  beat  upon  itself  more  than  once,  tlw 
courses  separate. 

JHetribuiiim,  58  specias,     Neocomian — Chalk.     South  A 
(Tierra  del  Puego),  Europe,  India. 


Hm  inner  oontaee  of  tlua  ihdl  probRbly  break  •vmy,  at  u« 
*■  deoDUated,"  in  tlw  |ii,'ogiew  of  He  growth.  (Forbet.)  M. 
COrbign;  hoa  propoeed  e  new  geDiu,  koamlma,  tar  Hia  twen^ 

Pttosookhu,  D'Orbigny. 
Etfmolog]/,  ptgdia,  m  fold. 

Emmph,  F.  emericiannm,  D'Orbignj  (FL  m..  Fig.  14). 
Shdl  bent  onoo  npon  itself;   the  two   straight  portioiiH  in 
contact. 
Diatribution,  8  spwiee.   Neoooinian— Chalk.   Britain,  France, 

Baoduteb,  Lamarck. 

Etymology,  ioculut,  a  staff. 

Examph,  B.  anceps  (PI.  HI.,  Fig.  13). 

SAef I  straight,  elongated;  apertnregnEirdedbyadorBalprocfies. 

Distribution,  IT  speciea.  Neocomian — Chalk.  Europe,  SoutlL 
America  (ChiH),  India. 

JSarvlina,  D'Orbigny,  2  epecieg.  B.  Bouyana.  Neooomian. 
France.    Batures  not  foliated. 

The  chalk  of  Nonnandy  haa  received  the  name  of  hactdiU  limt- 
itone,  from  the  abundance  of  this  fosail, 

*  Tig.  U.  SjiKe  tHtvcen  tvo  contwcntiTe  auttireB  of  th*  rif^l  aUt,  From  ■  spedmia 
Id  tha  Britlib  UuHon.  a,  daml  Line ;  b,  Tcntnl.  Busgllls  llneiUaiB,  FlegnUc 


2G2 


KAKUAL  OF  THE  KOLLIHSCA. 


Chaptxb  n. 

CLASS  n.— GASTEROPODA. 

The  gasteropods,  including  land-snails,  sea-snails,  whelks, 
limpets,  and  the  like,  are  the  types  of  the  moUuBca  ;  that  is  to 
say,  they  present  all  the  leading  features  of  molluscous  organisa- 
tion in  Uie  most  prominent  degree,  and  make  less  approach  to 
the  appearance  and  condition  of  fishes  than  the  cephalopods,  and 
less  to  the  crustaceans  and  zoophytes  than  the  biyalyes. 

Their  ordinary  and  charactenstic  mode  of  locomotion  is 
exemplified  by  the  common  garden-snail,  which  creeps  by  the 
successive  expansion  and  contraction  of  its  brood  muscular  foot. 
These  muscular  movements  may  be  seen  following  each  other  in 
rapid  waves  when  a  snail  is  climbing  a  pone  of  gloss. 

The  niuMbfiMMhs  are  <*  aberrant"  gasteropoda,  having  the 
foot  thin  and  vertical ;  they  swim  near  the  surfiEUse  of  the  sea  in 
a  reversed  position,  or  adhere  to  floating  sea-weed. 


Fig.  66.  A  nudedbranch.^ 

The  gasteropods  are  nearly  aU  ur  symmetrical,  the  body  being 
coiled  up  spirally,  and  the  respiratory  organs  of  the  left  side 
being  usually  atrophied.  In  chiton  and  dmtalium  the  hranchia 
and  reproductive  organs  are  repeated  on  each  side. 

A  few  species  of  cymha,  UUorina,  paludina,  and  heli^,  are  vivi- 
'parous ;  the  rest  are  oviparous. 

When  first  hatched  tiie  young  are  always  provided  with  a 
shell,  though  in  many  families  it  becomes  concealed  by  a  fold  of 
the  mantle,  or  it  is  speedily  and  wholly  lost.f 

The  gasteropods  form  two  natural  groups ;  one  breathing  air 

*  Fig.  66.  Carinana  eymbium,  Desh.  =  C.  cristata,  L.  gp.  (after  BlainviUe),  Medi- 
terranean, p,  proboscis;  e,  tentacles ;  ft,  branchia;  *,  shell;  /,  foot;  rf,  disk. 
/  M.  Loven  believes  that  the  embryo  aheVl  ot  the  tvuiQL&ivaO^A  l«2^ft  ^'fi.  «x.^<^\xega 
tbejr  acquire  a  locomotive  foou 


SOS 

ati  fiarst  CL  bhwII  nKitiloid  ihell,  njMble  of  oonoeoling  thsm 
c«>\y-,  KnA icilowd  by ua  opwcmlmn.  Inatatdof  meeping,  tiiey 
no.  -^vitih.  »  pair  of  oOwtod  fine  qiringing  from  the  sides  of  tlw 
aA.  -,  ax\d.  \ry  thia  meuia  are  often  mote  widely 
Kpttr  ■  ed.  thou  wo  ahonld  be  led  to  expect  from  - 'j^ViL; 
^eox  ndtiXtluibitB ;  thus  some  sedentary  ipeoiea       •'  ^*^ 

d  coIyptrcBa  and  dubm  ha.ja  a  gnmteof  nnge 
"  paper- nilor,"  or  the  erer-diifting  / 


M  QoB  stage,  which  may  fairly  be  oompared  > 
inQi  the  larrol  oondition  6f  inaeota,  &an  is         ___ 
soatoely  any  diOarence  between  the  yonngof  Fig.  n.' 

■oIm  and  ojolj/tia,  or  bueeinum  and  vttmetiu.    (1£.  Edwards.] 

The  development  of  the  Imuiohiierons  gastctopods  may  be 
observed  with  much  &oility  in  the  common  river-Bnaila  (polu- 
dina) ;  whioh  are  vivipanras,  and  whoso  oviducts  in  early  snmmer 
oontain  young  in  all  stages  of  growth,  some  being  a  quarter  of 
an  inoh  in  diameter. 


Embryos  scarcely  visiblo  to  t^e  naked  eye  havo  a  well-formed 
shell,  ornamented  with  epidermal  fringes ;  a  foot  and  operculum ; 
and  the  head  has  long  delicate  tentacula,  and  very  distinct  black 
eyes. 

The  development  of  the  pnlmoniferous  embryo  is  best  seen  in 
the  tranaparont  eggs  of  the  freeh-water  limnelds ;  these  are  not 
hatched  until  the  young  have  passed  tbe  larval  condition,  and 
their  ciliated  head-lobea  (or  veil)  are  superseded  by  the  creeping 
disk,  or  foot. 

•  Fig.  ST.  FiTOt  Eahi  [ttom  Alia  and  HaDcock).  o,  the  operculuDi  i  the  origiiul 

t  Fig.  oa.  jfaAufina  viripara.  L.  (rd^al) :  tbs  InteraaJ  argBiii  ue  npnienttd  u 

right  Bids  of  Uio  body  wborl ;  the  gill  1«  «een  on  the  teft  j  and  Utveen  them  ib» 
lenniuulon  nf  tlie  lUmentiu?  canal.    Sucrey  Docki.  Juu.  IMO. 
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The  development  of  tho  air-breatliera  goea  on  vriQun  the  shell, 
and  hae  been  traced  by  Tan  Eeneden,  Gogenbaur,  and  othera 
in  Limax,  Veromcella,  Yitiina,  Bulimus,  and  Helix. 

The  ihell  of  the  gasteropoda  is  uBuaUy  ipiral,  and  univalve ; 
more  rarely  tubular,  or  conical,  and  in  one  genne  it  ia  muUivaive. 
The  following  are  its  principal  modificationB : — 

A.  Begnlarly  spiral, 

a,  elongated  or  tuireted ;  terebra,  twritdla. 

b.  cylindrical ;  megaapira,  pupa, 
e,  short ;  ftucdnum. 

d.  globular ;  natica,  helix. 

e.  depressed ;  tolarium. 
/.  discoidal ;  planorbU. 

g.  convolute ;  aperture  as  long  as  the  sholl ;  eyprgsa,  bulla, 
h.  fusiform ;  tapering  to  each  end,  like  /uttu. 

i.  trochifomt ;  conical,  with  a  flat  base,  like  trochua. 
k,  turbinated ;  conical,  with  a  round  base,  like  tttrbo, 

I.  few-whorled  ;  Selix  hamaaltma.     PI,  XII,,  Fig,  1, 
m.  many-wborled ;  Selix  pdlygyrata,     H.  XII.,  Fig,  2. 
n.  ear-shaped ;  haliotie. 

B.  Irregularly  spiral ;  eiliquaria,  vermelui, 
0.  Tubular ;  d^talium. 

D.  Shield-shaped ;  wnbrtUa,  panrMphorua, 

£.  Boat-shaped;  TUmcella. 

F.  Conical  or  limpet-shaped ;  patella. 

O.  Multivalve  and  imbricated ;  chiton. 

The  only  symmetrical  shells  are  those  of  carinaria,  atlanta, 
deJitalium,  and  the  limpets.' 

Nearly  all  the  spiral  shells  are  deatral,  or  right-handed ;  a 
iew  are  constantly  «iiiia(rai,  like  daueilia;  reversed  variotieB  of 
many  shells,  both  dextral  and  sinistral,  have  been  met  with. 

The  cavity  of  the  shell  is  a  single  conical  or  E^iral  chamber; 
no  gasteropod  has  a  multUocular  shell  like  the  nautilns,  but 
spurious  chambers  are  formed  by  particular  species,  such  as 
Triton  ayrrugatui  (Fig.  69),  and  Euomphaivji  peatangulatua ;  or 
under  special  circumstances,  as  when  the  upper  part  of  the  spire 
is  destroyed. 

Some  spiral  shells  are  complete  tubes,  with  the  whorls  sepa- 


k&  iDXSte  oonunonly  ttie  inner  side  of  the  Rpiral  tube  ia  formed 

\sj  &«  -pr^-exiatiiig  whorls  (Fig<  69). 

The  axis  of  tka  ahell,  ftroiuid  whioli  Uie  irtiorls  are  coiled,  is 
BoiDCitimes  open  or  hoUow ;  in  which  case  the  shell  is  said  to  be 
perforated,  or  uminlkaied  (e.g.  toiarima].  The  perforation  may 
be  a  mere  ohink,  or  fiesore  (rvno),  as  in  fitcuna;  or  it  may  he 
filled  np  by  a  shelly  deposit,  as  in  muiynaKeiu.  In  oUker  shells, 
like  tlie  trifon,  the  whorls  are  closely  coiled,  leaTing  only  a 
pillsi  of  shell,  or  tolwmdla,  in  the  oentze ;  snrli  ahells  are  eaid 
to  be  imper/ontt. 


The  apex  of  the  shell  presents  important  characters,  as  it 
'was  the  mideue  or  part  formed  in  the  egg ;  it  is  stnistral  in 
the  pyramidetiidce,  oblique  and  spiral  in  the  niu:leobranchii  and 
emarginvlce,  and  mammillated  in  Turbtnella  pyrum  and  Fueus 
antiquiu. 

The  apex  is  directed  backwards  in  all  except  some  of  the 
paUllidm,  in  which  it  is  turned  forwards,  over  the  animal's  head. 


!i(l6  UANHAl  OP  TBS  UOLLVBCl. 

In  tlie  adult  conditio])  of  lome  shells  the  apex  im  almtyi  tnmcated 
(or  decollated)  as  in  cglindreUa  and  Bulimwi  decoRattui ;  in  others 
it  is  only  trimcatad  Then  the  animala  have  Uved  in  acddulonB 
Tatara  (e.g.  ctrithidea  and  pirena],  and  specimenB  may  he 
obtained  from  more  &Tourable  sitoatioiiB  with  the  points 
perfect. 

The  line  of  channel  formed  by  the  jimction  of  the  vhorls  ia 
termed  the  suture. 

The  last  turn  of  the  shell,  or  bodf/'wKorl,  ia  asoally  very 
CQpacioos ;  ia  the  females  of  some  species  the  whorls  enlaige 
more  rapidly  itifln  in  the  males  (e.g.  Succinvm  latdatum).  The 
"base"  of  the  shell  is  the  opposite  end  to  the  apex,  and  is 
usually  the  front  of  the  aperture. 

The  aperture  m  entire  in  most  of  the  vegetable  feeders  (holot- 
tomata)f  but  notched  or  produced  into  a  txmal,  in  the  carnivorous 
families  {eiqhonoetomaia) ;  this  canal,  or  siphon,  is  respiratory  in 
its  ofSce,  and  does  not  neceBsarily  indioate  the  nature  of  the 
food,  Bometimes  there  is  a  posterior  channel  or  canal,  which 
is  ezourrent,  oi  anal,  in  its  liinction  (a.g.  itrombidoi  and  oouIuTn 
votva) ;  it  is  represented  by  the  slit  in  tcuntrdla,  tiie  tabe  of 
tj/phii,  the  perforation  iu  fiamrella,  and  the  Btaitm  of  holes  in 
haliotU. 

The  margin  of  the  aperture  is  termed  the  jserwfotiM;  sometimefl 
it  is  continuous  {cj/ehttoma),  or  becomes  oontinuou*  in  the  adult 
{carorclla);  very  frequently  it  is  "interrupted,"  the  left  side  of 
the  aperture  being  formed  only  by  the  body-whorl.  The  right 
side  of  the  aperture  is  formed  by  the  outer  lip  (labrum),  the 
left  side  by  the  inner  or  columellar  lip  {labium),  or  partly 
by  the  body-whorl  (termed  the  "wall  of  the  aperture,"  by 
Pfbiffer). 

The  outer  lip  is  usually  thin  and  sharp  in  Immature  shells,  and 
in  some  adults  (e.g.  helicdia  and  btdimjdtte) ;  but  more  frequently 
it  is  thickened ;  or  reflected ;  or  curled  inwards  {iafietied),  as  in 
a/pTcea  ;  or  expanded,  as  in  pterocerat ;  or  fringed  with  spines,  as 
in  murra:.  When  these  fringes  or  expansions  of  the  outer  lip 
are  formed  periodically,  they  are  termed  varicet. 

Limes  of  colour,  or  sculpture,  running  frvm  the  apex  to  Uie 
aperture  are  spiral  or  longitudinal,  and  others  which  coincide 
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Bantie-lobeB  when  the  animal  expands,  Dctquini  a  glsTsd  or 
enamelled  aurfime,  like  tho  cowries ;  when  tho  shell  u  doeply 
immsTBed  in  tho  fbtit  of  tbo  utiinal  it  bei-omee  partly  f^Iazod,  ks 
in  eymba.  In  all  othei  Hhells  there  ib  an  opidemui,  although  it 
is  Bomotimea  very  thin  and  transparent. 

In  the  interior  of  the  ahoil  the  muamlar  impreanon  ia  horBo- 
■hcw  shaped,  or  dividod  into  two  scars ;  tha  homa  of  the  croecent 
■tro  tnmod  towards  the  hood  of  the  animal. 

The  nperculum  with  which  many  of  ths  gnstfimpoda  close  the 
■perture  of  their  abelli,  presente  modiiiuationB  of  sbnicture  which 
Bi«socharacteriHticofUieBub-§;eneraastobewDTth7  of  particular 
notice.  It  conai«tH  of  a  bore;  Ujer,  aomotimes  stren^bened  by 
the  addition  of  calcareoiia  matter  on  its  exterior,  and  in  its  mode 
of  growth  it  presenta  »omB  roaemhlance  to  the  shell  itself.  Its 
inner  sorface  is  marked  by  a  mneculor  scar,  whose  linee  bear  no 
relation  to  the  cxtf^mal  lines  of  j^wtb,  and  ita  form  is  nnUke 
the  muscular  bcht  in  the  shell.  It  in  dereloped  in  tbe  embryo, 
within  the  egg,  and  tho  point  from  which  it  oonunenoesia  termed 
tha  naoleus ;  many  of  tho  spiral  and  concentric  forme  fit  the 
aperture  of  the  shell  witJt  accuracy,  the  others  only  close  the 
entrance  partially,  and  in  many  genera,  especially  those  with 
large  apertures  (e.g,  djitium,  camdana,  harjia,  naviceila),  it  ia 
qui  to  mdimentary  or  obsolete. 


JTig.  TO, 


Pig.  IS. 


The  iqmvDlnni  ia  described  as — 

Ckmeentrk,  when  it  increases  eqn&lly  all  nmnd,  and  tiie  nnolens 
is  central  or  aub-oentnd,  as  in  paludina  and  amjpyUaria  (Fl.  IX. , 
Fig.  26). 

IirJnieatad,  or  lamellar  (Fig.  71),  when  it  grows  only  on  one 
Bide,  and  the  nnoleus  is  marginal,  as  in  purpura,  phorui,  and 
paludonms. 

Claw-thaptd,  or  unguicnlata  (Fig.  70),  with  the  nnclens  apical 
OT  in  front,  as  in  ttirbin^ta  and  fum* ;  it  is  claw-shaped  and 
serrated  in  itrombut  (Fig.  76). 

Spiral,  when  it  grows  only  on  one  edge,  and  reTolveB  as  it 
grows ;  it  is  always  nniitral  in  dextral  shells. 

Paucuptrol,  or  few-whorlad  (Fig.  73),  as  in  Uttorina, 
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Sub-ipiral,  or  scarcely  spirftl,  in  mtlania  [PI.  Vm.,  Kg.  26*). 

Afvltiipiral,  or  many-wkorled  (Fig.  72),  aa  in  trochut,  where 
they  BometiineB  amooat  to  twenty ;  the  nuiuber  of  tamH  which 
the  operculum  makes  is  not  delemuned  by  the  number  of  whorla 
in  the  eheU,  but  by  the  curvature  of  the  opening,  and  the  neces- 
sity that  the  opaioiilum  should  reYoWe  fiiat  enough  to  fit  it 
constantly.  (Moseley.) 

It  is  said  to  be  artiadaiid  when  it  has  a  projection,  as  in  ntrita 
(Fig.  74). 

Too  much  importance,  however,  must  not  be  attached  to  this 
very  vuiable  plate,  as  an  aid  to  clasfiificatiDn ;  it  is  present  in 
some  species  of  vohtta,  diva,  nmiu,  mitra,  and  tancfiiaria,  bat 
absent  in  others ;  it  is  (indifferently)  homy  or  shelly  in  ihe 
species  of  ampullaria  and  natica  ;  in  paiudina  it  is  conoentrio,  in 
paludomut  lamellar,  is  valvata  spiral ;  in  Kifiin'um  and  eerithium, 
it  is  mmlti^rai  or  pa-ucMpiral. 

The  Tesearcbea  of  Dt.  Lov^n*  have  led  to  many  attetnpta  being 
made  to  remodel  the  arrangement  of  the  Qatleropoda  by  the  aid 
of  peculiarities  in  their  dentition.  Whaf^yrer  improvements  may 
be  thus  obtained,  it  does  not  appear  desirable  to  introdnce  a  new 
terminology  for  divisiona  long  since  well  established,  and  already 
over-burdened  with  claiHcal  nameB.t 

The  patterns,  or  ti/pu  of  lingual  dentition,  are  on  the  whole 
remarkably  constant ;  but  their  lyeteTnatic  valve  is  not  nniform. 
It  must  be  remembered  that  tlie  teeth  are  essentially  tpitAcJian 
cells,  and  like  other  superficial  organs  liable  to  be  modified  in 
accordance  with  the  wants  and  habits  of  the  croataTQS.  The 
instruments  with  which  animals  obtain  their  food  are  of  all 
others  most  subject  to  these  adaptive  modifications,  and  can 
never  form,  the  baii$  at  a  philosophical  system.} 

*  Ofraralgt  af  Konnl.  Vetemlt.  Alud.  FSrhKnai.  1M7. 

t  Th«  foUowing  iiuues  were  prupoAfrd  by  l^oKheL  [in  WiefiiDu'i  Handbveii  d^ 
ZoalOffit.  18JS)  and  Gray  I  Ad.  Kat.  Hist.)  for  Uib  prtncipA]  typed  of  liuffual  dAnUtloD  :— 
a.  TenidglgvB.  te«th  3.  1.  3 :  LitloriuB,  HmIo,  Triton. 
fFloHB,  teetli  1.0.  I;  Cnnu.  Terebnf 


111  00, 1.  (K>:  K«riU.  TriKhui. 


SOS 

Sam*  oftiw  gaaten^odk  oui  mvend  OemaelTM  b;  ^tmooi 
btMdB,  liks  Miopa  ancl  AJmm  pono,  vhiah  udLCC  thaoMdyM 
to  m-medc  (Otay),  and  writUdM  (Fi«.  76), 
iriudb  fraqnaitly  Imtm  hi  propor  eI«D)«iit, 
mil  ia  fimad  hanging  in  the  sir.  (Aduu.)  A 
West  India  land-mail  (eyeloitonia  tMip«MNni)  '' 
•lao  nwpenda  itael£  (Onilding.)  The  origin 
*<  theaefhieada haa not  bean eqilained ;  bnt 
tome  of  &e  Hnwkw  lower  themaehrea  to  the 
grmatA  W  ■  thread  whioh  ia  not  aeorated  by 
«liT  paitwolar  gUnd,  bot  -dariTsd  from  Qm 
axndation  orer  lie  general  rarfhoe  of  tlie  body. 
(Lister,  D'Orbignr.) 

Thie  diriaiooi  of  *lii»  aztenarn  olaee  into 
otden  and  fcimTiea  haa  engaged  the  attentinn 
of  many  natmndiata,  and  a  Taaiety  of  meQiodB 
hare  bean  jot^Meed.  Oorier'aalaaaAoatioa  ma  »»  »■ 

the  'fint  ^t  poaeeaaed  mneh  merit,  and  aereial  of  his  csden 
hare  ainoe  bam  united  with  adTantage. 

Byatom  of  Or^Tic* 
Clan.    QAsmxiKDA, 
Older  1.  Peolinitoandhiata 

3.  ScatilnAnohiata 
8*  Oyolobraniobiata 

4,  TobolibrsnohiRta 
0.  Polnumata 

6.  TeatibTano]iiata 

7.  Inferobranohiata 

8.  Nudibtanobiata. 
CIbbs.    Hbtekopoda. 


Syatam  now  adopted. 


Old.  AtwDhwieMdta,  H.  Edw. 


Ord.  OpitthobranchicOa,  If.  Edv. 
Ord.  Nttdeoiranchii^,  Bl. 


Obdeb  I.  Fbosobrahoeuta. 
Ahdonun  well  deTeloped  and  proteoted  by  a  shell,  into  which 
tba  whole  animal  can  nflOAlly  retire.  Jfontis  forming  a  vaulted 
ch&mber  over  the  ba^  of  the  head,  in  whioh  are  placed  the 
excretory  orifidea,  and  in  which  thebrancbite  are  alinost  always 
lodged.  SraachicB  pectinated,  or  plumO'like,  situated  {proton) 
in  advance  of  the  heart.    Sext*  distinct.    (K.  Edwards.) 

SEcmoir  A.    SiFHoifOHTOiUTA.    CsmivoroaB  Qaeteropoda. 
BheU  spiral,  osoally  imperforate;  aperture  notched  or  produced 
into  a  canj4  in  front.    Operculum  homy,  lamellar. 


SIO  it&HCAL  or  T 

Animal  pnmded  witb  &  tetraotile  pTDbo«ais ;  eye-pedioetB  cod  - 
nate  with  the  tentacles  ;  margin  of  the  mantle  piolongod  inl^i  a 
fdphoD,  by  which  water  is  conveyed  into  tiia  brknchihi  ahamber ; 
^lls  ono  or  two,  oomb-lite,  placed  obliquely  ovei  the  back. 
Speoioa  «U  marina. 

Family  I. — Btboxbhix.    Wing-ahellH. 

8}mU  with  an  expanded  lip,  deq>Iy  notobed  near  the  canal. 
Opercnlom  claw-shaped,  serrated  on  the  outer  edge. 

AnimaJ  ^furnished  with  large  eyes,  placed  on  thick  pedicels; 
tentacles  slender,  risiug  from,  the  middle  of  tiie  eye-pedicels. 
Foot  narrow,  ill-adapted  for  creeping.  Lingual  teeth  single ; 
vmcini,  three  on  each  side. 

The  strombe  are  carrion  feeders,  and,  for  moUosoone  atunuds, 
very  aotiTe ;  they  pTogreas  by  a  sort  of  lea^nug  movement,  turn- 
ing their  beavy  shell  from  side  te  side.  Th«ar  eyas  are  more 
perfect  than  those  of  tho  other  gasteropods,  or  of  many  fishes. 


Fig.T*.» 

Btboubus,  L.    Stromb. 
XHymolog!/,  ttromlo»,  a  top. 
Type,  S.  pugilis  (PI.  IV,.  Fig.  1). 
Shdl  rather   Tontricose,  tubeicalar   t 
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the  Koteriot  canal.    IJi^inalfeeQt  (S..^()t-{iIu«)7oneped;imciiii, 
1  tri-dentate,  2,  3  dav-Bhaped,  aimple  (Fig.  77].* 


Fig.  n.  StrmUmt.  (WiUon). 

Btrombvi  (floridos)  is  described  by  Lov^n  as  haTing  »  ncm- 
ntraotile,  produced  muzzle,  like  Aporrhaia.  B.  gibbendtu  is 
represented  by  Dr.  Sei^lk  with  all  the  nacini  donticnlated. 

PiHribulion,  65  species.  West  Indies,  Moditen-Hiieaii,  Bed 
Sea,  India,  Mauritiufl.  China,  New  Zealand,  Pacific,  "West 
AmeriDB.     On  reefs,  at  low  water,  and  ranging  to  10  fathmns. 

Fostil,  G  cretaceous  species ;  3  speoiea  Miocene — .  Soutli 
Bnrope.  There  ie  a  group  of  small  aheUs  in  tlie  eocene  tertiary 
strata  of  England  and  France,  nearly  related  to  the  liring 
S.  /umrtUw,  L.,  some  of  which  have  been  placed  with  wjfaJ- 
larCa,  because  tlie  noteh  in  the  outer  lip  is  small  or  obsolete. 
They  probably  constitute  a  Bub-genus,  to  which  the  name 
Bimella  Ag.,  might  be  applied.  Example,  S.  Bartonensis.  PI. 
IV.,  Fig.  2. 

The  fooBtain-Bhell  of  the  West  Indies,  S.  gigat,  L.,  is  one  of 
the  largest  living  shells,  weighing  sometimes  four  or  five  pounds ; 
ita  apex  and  spines  are  filled  up  with  boM  shell  as  it  bocumos 
old.  Immense  quantities  are  annually  imported  from  the 
Bahamas  for  the  manufacture  of  cameos,  and  for  the  poioelain 
works;  300,000  were  brought  to  Liverpool  alone  in  the  year 
1860.     (Mr.  Aioher.) 

PTBBOCBRiS,  Lam.     Scorpion  shell. 

Etymology,  ptenm,  a  wing,  and  (trai,  a  horn. 

Type,  P.  lambis.    PI.  IV.,  Fig.  3. 

SheU  like  strombns  when  young ;  out«r  lip  of  the  adult  pro- 
duced into  several  long  daws,  one  of  them  dose  to  tlie  spire, 
and  forming  a  posterior  canal. 

Z'ufrtbufum,  12  species.     India,  China. 
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Fossil,  nearly  100  species  are  enmnerated  by  D'Orbigny, 
ranging  from  the  lias  to  the  upper  chalk ;  many  of  them  are 
more  nearly  related  to  aporrhaia  {cerithiadce). 

EOSTELLABIA,  Lam. 

Etymology,  rostdlum,  a  little  beak. 

Synonym,  Fnsus,  Humphreys. 

Example,  E.  curta.    PI.  IV.,  Fig.  4. 

SMI  with  an  elongated  spire ;  whorls  numerous,  flat ;  canals 
long,  the  posterior  one  running  up  the  spire ;  outer  lip  more  or 
less  expanded,  with  only  one  sinus,  and  that  dose  to  the  beak. 

JDistrihution,  8  species.  Bed  Sea,  India,  Borneo,  China. 
Bange,  30  fSathoms. 

jP(Mn7, 80  species.  Neocomian — chalk  (=aporrhai8?).  6  species. 
Eocene — .    Britain,  France,  &c. 

The  old  tertiary  species  have  the  outer  lip  enormously  ex- 
panded, and  smooth-edged;  they  constitute  the  section  hippo ' 
chrenes  of  Montfort  (e.g.,  Bost.  ampla,  Solandw.  London 
clay). 

Suh-genusf  Spinigera,  D'Orbigny.  1847.  Shell  like  roM- 
larin  ;  whorls  keeled ;  keel  developed  into  a  slender  spine  on  the 
outer  lip,  and  two  on  each  whorl,  forming  lateral  fringes,  as  in 
ranella.  Eossil,  5  species.  Inf.  oolite — chalk.  Britain,  Prance. 

Seraphs,  Montfort.    (Terebellum,  Lam.) 

Etymology,  diminutive  of  terehra,  an  auger. 

Shell  smooth,  sub-cylindrical ;  spire  short  or  none ;  aperture 
long  and  narrow,  truncated  below ;  outer  lip  thin. 

Distribution,  1  species.  China.  Philippines,  8  fathoms. 
(Cuming.) 

Fossil,  5  species.    Eocene — .    London,  Paris. 

The  animal  of  terebellum  has  an  operculum  like  stromhus  ;  its 
eye-pedicels  are  simple,  without  tentacles.  (Adams.)  In  one 
fossil  species,  T,  fusiform^,  there  is  a  short  posterior  canal,  as  in 
rostellaria, 

EamH.Y  II. — ^MURICTD^. 

• 

Shell  with  a  straight  anterior  canal ;  aperture  entire  behind. 

Animal  with  a  broad  foot ;  eyes  sessile  on  the  tentacles,  or  at 

their  base ;  branchial  plumes  two.   Lingual  ribbon  long,  linear  ; 

rachis  armed  with  a  single  series  of  dentated  teeth;    uncini, 

single.    PredsLtory  on  other  moUiwca.    Tha  two  species  belong- 

ing  to  the  genus  Chdetropis,  "Eorbea  ^Slu'UAigwa^li^^in^vsBs:^^ 


GISTBBOPODA. 


are  nAir  known  to  have  no  affinity  with  the  AttantidEe,  bnt  to 

be  the  larva  foim  of  speciea  belonging  to  the  Muricidn.  ■ 


MuKBX  (Pliny),  L. 

Typa,  a.  pabna-rosEe,  PI.  IV,,  Fig.  10.  If.  tenulspina,  PI. 
tV.,  Pig.  9.      M.  haustellum,  PI.  IV.,  Pig.  8.     M.  radix, 

pumatna. 

Shell  ornamented  ^rith  thiee  or  more  oontinuooB  longitudinal 
rarioes ;  aperture  rounded ;  boak  often  very  long ;  canal  partly 
doaed ;  operoulnm  conoentiio,  nucleus  sup-apical  (PI.  IV. ,  Fig. 
10] ;  lingual  dentition  (U.  erinaoeoB},  teeth  single,  three 
frosted ;  uncini  single,  curved.  For  dentition  of  3£.  (cRuuptna 
we  Fig.  78. 

Dittribution,  220  speoiea.  World-wide ;  most  abundant  on 
the  West  Ooast  of  tropical  America,  in  the  Chinese  Sea,  West 
Coaet  of  Africa,  West  Indies;  ranging  &om  low  water  to  2fi 
&thomB,  rarely  at  60  &thonui. 
Fouil,  164  ErpeoioB.  Eocene — .  Britain,  France,  Java,  fto. 
A  few  of  the  species  usually  referred  to  this  genus  belong  to 
pitania  and  trophoiw 

The  muiicea  appear  to  form  only  one-tjiird  of  a  whorl 
annnally,  ending  in  a  variai;  some  species  form  intermediate 
varices  of  less  oztent.  M.  ertnoceu*,  a  very  abundant  species  on 
the  coasta  of  the  channel,  is  called  "  sting-winkle  "  by  fisher- 
men, who  say  it  makes  round  holos  in  the  other  shell-fish  with 
its  beak.  (See  p.  21.)  The  ancients  obtained  their  purple  dye 
^  from  speoies  (it  mti/rex ;  the  small  shells  we>e  bruised  in  mortars, 
the  animals  of  the  larger  ones  taken  oat.  (F.  Col.)  Heaps 
of  broken  ahells  of  the  M.  trtmeulvi  and  oaldion-shaped  holes 
in  the  rocks  may  still  be  seen  on  the  Tyrian  shore.  (Wilde.)  On 
the  coast  of  the  Uorea  there  is  similar  evidence  of  the  employ- 
mrait  of  M.  brandarit  for  the  same  purpose.  (M.  Soblaye.) 

Typhis,  Montfort. 
Mymoloffy,  ftffAoi,  smoke. 
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Typey  T.  pungens.    PL  IV.,  Fig.  11. 

Shell  like  murex ;  but  having  tabular  spines  between  the 
varices,  of  which  the  last  is  open,  and  occupied  by  the  ezcurrent 
canal. 

IHstribtUipn,  9  species.  Mediterranean,  West  AMca,  iDape, 
India,  Western  America.    — 50  fathoms. 

Foasilf  8  species.    Eocene — .    London,  Paris. 

PiSANiA,  Bivon,  1832. 

Etymology f  a  native  of  (the  coast  near)  Pisa,  in  Tuscany. 

Synonyms,  Pollia,  Enzina,  and  Euthria  (Gray). 

Types,  P.  maculosa.  PI.  lY.,  Fig.  14  (Enzina),  zonata.  PL 
IV.,  Fig.  15. 

SJiell  with  numerous  indistinct  varices,  or  smooth  and  spirally 
striated ;  canal  short ;  inner  lip  wrinkled ;  outer  lip  crenulated. 
Operculum  ovate,  acute ;  nucleus  apical. 

The  pisanice  have  been  usually  confounded  with  huccinum, 
mureXf  and  r%cinula» 

Distribution,  about  120  species.  West  Indies,  Africa,  India, 
Philippines,  South  Seas,  Western  America. 

Fossil,  ?  species.    Eocene — ^Britain,  France,  &c. 

Eanella,  Lam.    Frog'shell. 

Synonym,  ApoUon  (Montfort  and  Gray). 

Types,  E.  granifera.     PL  IV.,  Fig.  12.    R.  spinosa. 

Sliell  with  two  rows  of  continuous  varices,  one  on  each  side* 

Operculum  ovate,  nucleus  lateral. 

Distrihution,  58  species.  Mediterranean,  Cape,  India,  China, 
Australia,  Pacific,  Western  America.  Range,  low- water  to  20 
fathoms. 

Fossil,  23  species.    Eocene — . 

Tbiton,  Lam, 

Etymology,  Triton,  a  sea-deity. 
Synonym,  Persona  (Montfort,  Gray). 
Type,  T.  tritonis,  L.  species.    PL  iV.,  Fig.  13. 
Shell  with  disconnected  varices ;  canal  prominent ;  Hps  denti- 
culated. 

Operculum  ovate,  sub-concentric. 

Distrihution,    100    species.     West    Indies,    Mediterranean, 
Africa,  Ihdia^  China,  Paci&c,^QaWn  k3£L<biivc:ai%  E&Ti^ibig  from 


low  Tater  to  10  or  20  fethoms ; 
dredged  at  SO  fathoma. 


21S 

minute  species  baa  been 


ng.  ID  On«  at  ths  buccal  gltet  oS  Tnlan  4'  (WUton.) 


fcMtl,  46  epeoiee.  Eocene — .  Britain,  France,  ftc.  OlulL 
The  great  trihin  (T.  tritonia)  ia  the  conch  b'own  by  U» 
Australian  and  Folynedan  Islandei  s.  A  TOiy  Hmflar  apeaea 
(f.  nodi/trut)  is  found  in  the  Medi  enranean,  anda  t^  id  in  the 


West  Indios. 
fat  Figs.  79,  6 


rig.  M.  TMth  at  Tutor ,  S^<1.    (WUon.) 

The  buccal  plat«a  and  teeth  of  TtiUm  are  eho'irn 


Fasoiolaeia,  Lain. 


Etyvtolixiy,  /iMctoia,  a  band. 

Type,  F.  tulipa.    H.  V.,  Fig.  1. 

SAell  Auifenn,  elongated ;  ^horla 
loond  or  angalaT ;  canal  open ; 
oolumellar  lip  tortuona,  witii  eeTeral 
oblique  folc'a.  Oper>iiInm  claw- 
ehaped.  J",  gigamtea  of  the  Soath 
Seas  attains  a  length  of  nearly  two 
fbet.  The  tooth  of  Fasciolaria  re- 
semble those  of  Ftuw  ItUrndKus. 
median  tooth  has  five,  or  rarely  six  dentiolea ;  and  tCi.  VC^Uau 


Fig.  Bl.  FatcMana 
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lias  observed  that  B.  limbommy  $  has  the  teeth  seyen  cospedy 
while  in  the  females  they  are  six  cusped. 

Dtetnbution,  106  species.  West  Indies,  Mediterranean,  West 
AMca,  India,  Australia,  South  Pacific,  Western  America. 

Fossil,  30  species,  XT.  chalk — .    France. 

Tttbjbinelijl,  Lam. 

Etymology y  diminutiye  of  turhOy  a  top. 

Type,  T.  pyrum.    PL  V.,  Fig.  2. 

SMI  thick ;  spire  short ;  columella  with  several  transverse 
folds.  Operculum  claw-shaped.  Fig.  70.  The  chank-shell 
(T.  pyrum)  is  carved  by  the  Cingalese,  and  reversed  varieties  of 
it,  from  which  the  priests  administer  medicine,  are  held  sacred. 

Distribution,  70  species.  West  Indies,  South  America,  AMca, 
Ceylon,  Philippines,  Pacific,  Western  America. 

Fossil,  20  species.    Miocene — . 

Sub-genera,  Cynodonta  (Schum.),  T.  comigera.  PI.  V.,  Fig.  3. 

LaHrus  (Montfort),  T.  gilbula.    PI.  V.,  Fig.  4. 

Lagena  (Schum.),  T.  Smaragdula,  L.  species.  Northern 
Australia. 

CAlfOKTiTiABTA,  Lam. 

Etymology,  oanceJlatus,  cross-barred. 

Type,  C.  reticulata.    PL  V.,  Fig.  5. 

SJiell  cancellated ;  aperture  chanelled  in  front ;  columella  with 
several  strong  oblique  folds ;  no  operculum.  The  animals  are 
vegetable  feeders.    (Desh.)* 

IHstribtttion,  71  species.  West  Indies,  Mediterranean,  West 
Africa,  India,  China,  California. 

Fossil,  60  species.    Up.  Chalk — .    Britain,  France,  &c. 

Admete  (viridula)  is  a  boreal  form  of  Cancellaria,  without 
plaits. 

DiBAPHTJS,  Phi. 

Synonym,  conoheliz  edentulus.  (Sw.)  Sheill  subcylindrical, 
spire  acute ;  aperture  narrow,  linear,  edentulous,  excised  at  the 
base;  lip  thickened,  rectilinear,  roimded  and  abbreviated  below. 

Tbichotropis,  Broderip,  1829. 

Etymology,  Thrix  (trichos),  hair,  and  tropis,  keel. 
Type,  T.  borealis,  PL  YI.,  Fig.  8.    (=  P  Admete,  Phil.,  no 
operculum). 

•  CanceUaria  and  trichotwpU  fonn  a  small  natnral  family  connected  with  ceriMadm 
and  ^rambitUe, 
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SUU  thin,  nmbilicated ;  spirally  farrowed ;  the  ridges  with 
epidermal  fringes;  columella  obliquely  truncated;  operculum 
lamellar,  nndeus  external. 

Animal  with  a  short  broad  head ;  tentacles  distant,  with  eyes 
on  the  middle ;  proboscis  long,  retractile. 

Lingual  dentition  similar  to  vdutina;  teeth  single,  hamate, 
denticulated ;  uncini  3 :  1  denticulate,  2  and  3  simple  (Fig.  82). 


Fig.  83.  Drichotropit  boreaUs,    (Warrington). 

LoY^n  places  Trichotropis  in  the  same  family  with  Vdutina; 
Ganoellaria  is  yery  closely  allied,  though  it  wants  both  teeth 
and  operculum.  Mr.  Couthouy  describes  Tric?u>tropis  canceUata 
as  haying  a  muzzle  like  Littorina. 

Distribution,  14  species.  Northern  seas.  United  States,  Green- 
land, Melyille  Island,  Behring's  Straits,  North  Britain.  15 — 80 
£Ekthoms.     1  species  from  Japanese  seas  (A.  Adams). 

Fossil,  1  species.    Miocene — .    Britain. 

Pybxtla,  Lam.    Fig-shell. 

Etymology,  diminutiye  of  pyrus,  a  pear. 

Synonyms,  Ficula,  Sw.  Sycotypus,  Br.,  Cassidula,  Humph. 
Ox^lidium,  Gray. 

Type,  P.  ficus.    PI.  V.,  Fig.  6. 

SJieU  pear-shaped;  spire  short;  outer  lip  thin;  columella 
smooth;  canal  long,  open.  No  operculum  in  Hie  typical 
species. 

Distribution,  39  species.  West  Indies,  Ceylon,  Australia, 
China,  Western  America. 

Fossil,  32  species.  Neocomian — .  Europe,  India,  Chili,  Jaya. 

Pyrula  ficus  has  a  broad  foot,  truncated  and  homed  in  front ; 
■the  mantle  forms  lobes  on  the  sides,  which  nearly  meet  oyer  the 
back  of  the  shell.  Chinese  seas,  in  17 — 35  fathoms  water. 
(Adams.) 

Sub-genera,  Fulgur,  Montfort  P.  perversa.  (=  Pyrdla,  Sw. 
P.  spirUlus.) 

Bapana,  Schum.  P.  bezoar,  shell  perforated.  Operculum 
lamellar,  nucleus  external.    This  appears  to  be  a  Purpura. 

Myristica.  Sw.  P.  melongena.  PI.  V.,  Fig.  7.  Operculum 
pointed,  curved. 

L 
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FxTSTTS,  Lam.    Spmdle-Bhell. 

Synonyms,  Colus,  Humpli.  Leiostoma  (bolbiformis).  Sw« 
Strepsidura,  Sw. 

Type,  P.  colus.    PI.  V.,  Pig.  8. 

Shell  fdsiform;  spire  many-whorled ;  oanal  siraiglit,  long; 
operculum  oyate,  cuired,  nucleus  apical.    PI.  Y.,  Pig.  9*. 

DistrHmtion,  184  species.  World-wide.  The  typical  species 
are  sub-tropical.  Australia,  New  Zealand,  Ohina,  Senegal, 
United  States,  Western  America,  Pacific. 

Fossil,  320  species.  Bath  oolite?  GFault — Eocene — .  Britain,  &c. 

Sub-genera,  Trophon,  Montfort.  P.  magellanious,  PL  lY., 
Pig.  16.  38  species.  Antarctic  and  Nor^efn  seas.  British 
coast.     5—70  fathoms.    Fossil,  Chili,  Britain. 

Clavella,  Sw.  (Cyrtulus,  Hinds),  body- whorl  yentricose,  sud- 
denly contracted  in  front ;  canal  long  and  straight.  Besembling 
a  tnrbmeUa,  without  plaits.  2  species.  Marquesas,  Panama. 
Fossil,  Eocene.    P.  longseyus  (Solander),  Barton,  &c. 

Chrysodomus,  Sw.  P.  antiquus  (yar.).  PI.  Y.,  Pig.  9.  Canal 
short;  apex  papillary;  lingual  dentition  like  bucdnum,  12 
species.  Spitzbergen,  Bayis's  Straits,  Britain,  Mediterranean, 
Kamtsohatka,  Oregon.  Low-water  to  100  fieithoms.  Fossil, 
Pliocene.    Britain,  Sicily. 

Pusionella,  Gray.  F.  pusio,  L.  species  (=  P.  nifat.  Lam.), 
columella  keeled.  Operculum,  nucleus  internal.  7  species ; 
Africa,  Lidia.    Fossil,  Tertiary.    Prance. 

Fusus  colosseus  and  prohosddaUs,  Lam.,  are  two  of  the 
largest  living  gasteropods.  Fusus  {chrysodomus)  (mtiquus,  called 
the  red- whelk  on  the  coasts  of  the  Channel,  and  '*  buckle"  in 
Scotland,  is  extensively  dredged  for  the  markets,  being  more 
esteemed  than  the  bucdnum.  It  is  the  **  roaring  buckle,**  in 
which  the  sound  of  the  sea  may  always  be  heard.  Li  the 
Zetland  cottages  it  is  suspended  horizontally,  and  used  for  a 
lamp ;  the  cavity  containing  the  oil,  and  the  canal  the  wick. 
(Fleming.)  The  reversed  variety  (F.  contrarius,  Sby.)  is  found 
in  the  Mediterranean,  and  on  the  coast  of  Spain ;  it  aboimds  in 
the  pliocene  tertiary  (crag)  of  Essex.  The  fusus  deformis,  a 
similar  species,  found  off  Spitzbergen,  is  always  reversed. 

Family  m. — ^BTJOomiDJB. 

SJiell  notched  in  front ;  or  with  the  canal  abruptly  reflected, 
producing  a  kind  of  yarix  on  the  front  of  the  shell. 
Animal  similaT  to  mwex;  lingual  ribbon  long  and  linear 
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(Fig.  16),  radiidian  teeth  single,  transreree,  dentatod  in  front ; 
nnouii  ain^,    OanuTOHnis. 

Buoonruir,  L.    Wheli. 

StipruAigy,  hticcina,  u  tnunpet,  oi  tritoa'a-ahell. 

Type,  B.  nndatum.    PL  T.,  Fig,  10. 

Shell  tew  vhaAei;  whorla  ventricoae ;  aperttm  large;  canal 
Tery  short,  reflected;  operculum  lameUfkr,  nadeus  external. 
(See  Pitania.) 

IHatribution,  48  species.  NorOiem  and  Antarctio  seaa.  Lev 
vater  te  100  fathoms  (Forbes.)  (S.  F  olathratum,  136&thoms, 
off  Oape).    South  Australia. 

^offtl,  180 species,  including P^nHi,&c  Oault? — Miocene — 
Sritain,  France, 


V\g.  ra.  MMmitHal  o^tulM  of  iha  Whelk.* 
Tbs  whelk  ia  dredged  foi  the  mtirket,  or  used  aa  bait  by 
fiehermen ;  it  may  be  taken  in  baskets,  baifod  vith  dead  fish. 
Ita  nidamentel  capsules  are  aggregated  in  roundish  masses, 
vhiii  when  thrown  ashore,  and  drifted  by  the  wind  resemblo 
oorallinee.  Each  capsule  contains  five  or  six  young,  which, 
when  hatched,  are  like  Fig.  %Z,  b:  a  represents  the  inner  side 
of  a  single  capaula,  showing  the  round  hole  from  which  the  fry 
have  escaped. 

8ub-getm»,   Oomindla,  Gray.      Ex.  B.  limbosum,  purpura 
macalosa,  &o.     Operculum  as  in  /unu.     About  12  q>eoie8. 

pBBuDOLiTA,  Svainscm. 
Etymohgy,  named  from  its  resemblance  te  oli'va,  in  fbim.       ' 
Sj/mmyiM,  Buloo-buocinum,  D'Orbigny.    Qastridinin  (Qrayj 
G.  Sowerby. 

*  Vig.  U.  From  ■  muU  •pcclUMii,  on  ui  npMiMibtli,  In  tha  etliliiet  at  llbciij  S*a 
dock,  Ifaq.    ^ifl  Uoo  It  k  nfOHiiti  tlw  l«Dgth  of  lbs  700114  Bhon. 

i2 
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Type,  P.  plumbea.    PI.  V.,  Fig.  12. 

SMI  globular,  thick ;  wiih.  a  deep  spiral  ftirrow  near  the 
front  of  the  body-whorl,  forming,  as  in  monocenk,  a  small  tooth 
on  the  outer  lip;  spire  short,  acute ;  suture  channelled;  inner 
lip  callous;  aperture  notched  in  front;  operculum?  Animal 
tmknown. 

Distribution,  6  species.    Africa  and  California. 

Fossil,  5  species.    Eocene.    Britain,  Prance,  Chili. 

P  Anolax  (Eoissy),  Conrad,  Lea. 

Etymology,  an  aulax,  without  furrow. 

Synonyms,  Buccinanops,  B'Oroigny.  Leiodomus,  Sw.  Bnllia, 
Gray. 

Types,  A.  gigantea,  Lea.  Buc.  Isevigatum.  B.  semiplicata, 
PI.  v.,  Fig.  14. 

SJiell  yariable ;  like  buccinum,  pseudoliya,  or  terebra ;  sutures 
enamelled ;  inner  lip  callous. 

Animal  without  eyes ;  foot  yery  broad ;  tentacles  long  and 
slender ;  operculum  pointed,  nucleus  apical^ 

DistrihtUion  26  species.  Brazil,  West  Africa,  Ceylon,  Pacific, 
Western  America. 

Fossil,  3  species.    Eocene — .    North  America^  France. 

?  TTatja,  Bisso. 

Etymology,  halios,  marine. 

Synonym,  Priamus,  Beck. 

Types,  bulla  heHcoides  (Brocchi).  Miocene,  Italy.  Helit 
priamus  (Meuschen).     Coast  of  Guinea  ? 

STiell  like  acJiatina  ;  yentricose,  smooth ;  apex  regular,  obtuse, 
operculum  ?  The  fossil  species  occurs  with  marine  shells,  and 
sometimes  coated  by  a  polyzoon  {Jepralia), 

Terebra,  Lamarck.    Auger-shell. 

Synonyms,  Acus,  Humph.    Subula,  Bl.    Dorsanum,  Gray. 

Type,  T.  maculata.    PI.  V.,  Fig.  13. 

Shell  long,  pointed,  many-whorled ;  aperture  small;  canal 
pihort ;  operculum  pointed,  nucleus  apical. 

Animal  bHnd,  or  with  eyes  near  the  summit  of  minute 
tentacles. 

Distribution,  109  species,  mostly  tropical.  Mediterranean 
(1  species).     India,  China,  Western  America. 

Fossilt  24  species.    EoceuQ — %    ■^x\XaJm.,"^TWtf»^CjMi2u 
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Ebuhe^a,  Lamarck,    lyory-Ehell. 

Etymology,  ebur,  ivory. 

Synonym,  Latrcmculus,  Gray. 

Type,  B.  spirata.    PI.  V.,  Pig.  11. 

SheU  mnbilicated  when  young ;  inner  Hp  callous,  spreading 
EUid  coyering  the  umbilicus  of  the  adult ;  operculum  pointed, 
nucleus  apical. 

DistrtbtUion,  9  species.  Bed  Sea,  India,  Cape,  Japan,  Ghina, 
A.ustralia.  Solid,  smooth  shells,  which  have  usually  lost  their 
epidermis,  and  are  pure  white,  spotted  with  dark  red;  the 
animal  is  spotted  like  the  shell.    14  fathoms.    (Adams.) 

Nassa,  Lam.    Dog-whelk. 

Etymology,  nassa,  a  basket  used  for  catching  fish. 

Synonyms,  Desmoulinsia  and  Northia,  Gray. 

Type,  N.  arcularia.    PI.  V.,  Fig.  15. 

SheU  like  buccinum ;  columellar  lip  oaJlons,  expanded,  form- 
ing a  tooth-like  projection  near  the  anterior  canal.  Operculum 
ovate,  nucleus  aj^cal.  Lingual  teeth  arched,  pectinated ;  uncini, 
with  a  basal  tooth. 

The  animal  has  a  broad  foot,  with  diverging  horns  in  front, 
and  two  little  tails  behind.  N.  obsoleta  (Say)  lives  within  the 
influence  of  fresh  water  and  becomes  eroded.  N,  reticulata,  L., 
is  common  on  the  English  shores  at  low  water,  and  is  called  the 
dog- whelk  by  fishermen. 

Distribution,  210  spedes.  Low  water — 50  fiithoms.  World- 
wide.   Arctic,  Tropical,  and  Antarctic  Seas. 

Fossil,  19  species.    Eocene-^.    Britain,  &c.   North  America. 

Sub-genus,  Cfyllene,  Ghray.  0.  Oweni,  PI.  V.,  Fig.  17.  Outer 
Hp  with  a  slight  sinus  near  the  canal;  sutures  channelled. 
West  Africa,  Sooloo  Islands,  Borneo.  Fossil,  Miocene,  Touraine. 

CycUnwbssa,  Swainson.    0.  neritea,  PI.  Y.,  Fig.  ].6. 

Phos,  Montfort. 

Etymology,  phos,  light. 

Synonym,  Ehinodomus,  Sw. 

Type,  P.  senticosus,  PI.  V.,  Fig.  18. 

SheU  like  nassa;  cancellated  ;  outer  lip  striated  internally, 
with  a  slight  sinus  near  the  canal ;  columella  obliquely  grooved. 

The  animal  has  slender  tentacles,  with  the  eyes  near  their 
tips. 

Distribution,  30  species.  (Cuming.)  Bed  Sea,  Ceylon,  Philip- 
janea,  Auatralia,  West  America. 
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P  BnraiOTJiA,  Desfaiayes. 

Etymology,  diminutiye  of  rtngena,  from  ringo,  to  grin. 

Type,  E.  ringens,  PI.  V.,  Pig.  21. 

SJieU  minute,  yentricose,  mth  a  small  spire ;  aperture  notched, 
oolumeUa  caUous,  deeply  plaited;  outer  lip  thickened  and 
reflected. 

Distribtfition,  1  species?  Mediterranean,  India>  Philippines^ 
Gkdlapagos. 

FoBsily  9  species.  Miocene-^.  Britain,  France.  EingicuUi 
is  placed  with  nasaa  by  Br.  Gray  and  Mr.  S.  Wood ;  it  appears 
to  us  very  nearly  allied  to  cinvlia  =  aveUarui^  D'Orbigny)  in 
tomatellidoe. 

PuBFTJBA  (Adans.),  Lam.    Purple.  ^ 

Type,  P.  persica,  PI.  VI.,  Pig.  1. 

Sfiefl  striated,  imbricated,  or  tuberculated ;  spire  .  short ; 
aperture  large,  slightly  notched  in  front ;  upper  lip  much  worn 
and  flattened.  Operculum  lamellar,  nucleus  external.  PL  YI., 
Fig.  2.  Lingual  dentition  like  murex  erifutceue;  teeth  trans- 
yerse,  three  crested ;  uncini  small,  simple. 

Many  of  the  purpurce  produce  a  fluid  which  giyes  a  dull 
crimson  dye ;  it  maybe  obtained  by  pressing  on  the  operculum. 
P.  lapilltM  abounds  on  the  British  coast  at  low  water,  amongst 
sea- weed ;  it  is  yery  destructive  to  mussel-beds.     (Fleming.) 

Distribution,  140  species.  West  Indies,  Britain,  Africa,  India, 
New  Zealand,  Paciflc,  Chili,  California,  Kamtschatka.  From 
low  water — 25  fathoms. 

Fossil,  40  species. .  Tertiary — .     Britain,  France,  &c. 

ConcTiolepas,  Fayan.  C.  lepas  (Gmelin  spocies)  PL  VI.,  Fig.  3. 
Peru.  The  only  species  differs  from  purpura  in  the  size  of  its 
aperture  and  smallness  of  the  spire. 

Cuma  (Humphrey)  P.  angulifera,  inner  lip  with  a  single 
prominent  fold. 

?  PuKPUKiNA  (Lycett,  1847),  D'Orbigny. 

Shell  yentricose,  coronated;  spire  short;  aperture  large, 
ficdrcely  notched  in  front. 

Fossil,  9  species.  Bath-oolite.  Britain,  France.  The  type 
J*,  Tugosa,  somewhat  resembles  purpura  ckocolatum  (Duclos),  but 
the  genus  probably  belongs  to  an  extinct  group. 

Bhizochilus,  Stp.  1850. 
J^xamfkf  E.  antipathum.    "EoxmAadL  on  ^  ^'^^yaaa  ^i  PMar^ura  P 
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tlie  anUpaihe$  erieoidei.    When  adult  they  attach 
i^ix^gly  or  in  groups,  to  the  branches  of  the  coral,  or 
o\^bkor,  "by  a  solid  extension  of  the  lips  of  the  shell.  The 
Idoooxuee  closed,  with  the  exception  of  the  respiratory 
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ItymoZagy^  monos,  one ;  cercUf  a  horn. 
^Tu>1^t/Tl^a,  Acanthina,  Fischer.    Chorus,  Gray. 
Tvx>«»  ^^*  imbricatum.    PL  YI.,  Fig.  4.    (Buo.  monoceros, 

SHell  like  purpura ;  with  a  spiral  groove  on  the  whorls,  end- 
ing in.  a  prominent  spine  on  the  outer  lip.  This  genus  is  retained 
on  acoount  of  its  geographical  curiosity ;  it  consists  of  species 
of  purpura,  lagena,  tvrbtnella,  pseudoliva,  &o. 
Diiirihution,  18  species.    West  coast  of  America. 
FobHIj  Tertiary.    OhilL 

jif.  giffanietu  (chorus)  has  the  canal  produced  like  ftuua.  Hi, 
dngtdaiwn  is  a  turbindla,  and  several  species  belong  more  pro- 
perly to  lagena. 

PbdiouIiABIA,  Swainson. 

2Vp«i  p.  sicula.    PI.  YI.,  Fig.  5.    {Thyreua,  Phil.) 

Shell  very  small,  limpet-like ;  with  a  large  aperture,  channelled 

in  front,  and  a  minute,  lateral  spire.  Lingual  dentition  peculiar; 

teeth  single,  hooked,  denticulated ;  unctnt,  3 ;  1  four-cusped,  2, 

8,  elongated,  three-spined. 

XHsMhuHon,  1  species.     Sicily,  adhering  to  corals.    Closely 

allied  to  purpura  madreporarwmy  Sby.    Chinese  Sea. 

RicnrcTLA,  Lam. 

Etymology y  diminutive  of  nctntw,  the  (fruit  of  the)  castor-oil 
plant. 

EocampU,  B.  arachnoYdes.  PI.  VI. ,  Fig.  9  ( =  murex  ricinus,  L.). 

STiell  thick,  tuberculated,  or  spiny ;  aperture  contracted  by 
callous  projections  on  the  lips.     Operculum  as  in  purpura. 

Distrihuiion,  34  species.  India,  China,  Philippinea,  Australia, 
Pacific. 

FomU,  3  species.    Miocene — .    France. 

Plakaxis,  Lam. 

Type,  P.  sulcata.  PI.  VI.,  Fig.  6. 
flynonyww,  Quoyia  and  Leucostoma. 
SheUt  turbinated ;  aperture  notched  in  front;  inner  lip  calloi 
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channelled  behind ;  operculum  mb»piral  (quoyia)  or  semi-OYate* 
PI.  VI.,  Fig.  7. 

Distribtttion,  27  species.  West  Indies,  Bed  Sea,  Bourbon^ 
India,  Pacific,  and  Peru. 

Fossil,  Miocene  ? 

Small  coast  shells,  resembling  periwinldes,  with  which 
Lamarck  placed  them.  This  genus  is  now  generally  placed 
among  the  Littorinidee. 

Magilus,  Montfort,  1810. 

Synonyms,  Campulote,  Qnettard,  1759.  Leptoconchus,Bi&ppelL 

Type,  M.  antiquus.    PL  V.,  Figs.  19,  20. 

8heU,  when  young,  spiral,  thin ;  aperture  channelled  in  front ; 
adult,  prolonged  into  an  irregular  tube,  solid  behind;  operculum 
lamellar. 

Distribution,  4  species.    Bed  Sea,  Mauritius. 

The  magili  live  fixed  amongst  corals,  and  grow  upwards  with 
the  growth  of  the  zoophytes  in  which  they  become  immersed ; 
they  fill  the  cayity  of  the  tube  with  solid  i^ell  as  they  adyanoe. 

Cassis,  Lam.    Helmet-shell. 

Synonyms,  Bezoardica,  Schum.  Leyenia,  Gray.  Cyprsecassis, 
Stutch. 

Type,  C.  flammea.    PL  VI.,  Fig.  14. 

Shell  yentricose,  with  irregular  yarices ;  spire 
short ;  aperture  long,  outer  lip  reflected,  denticu- 
lated; inner  lip  spread  oyer  the  body- whorl; 
canal  sharply  recuryed.  Operculum  small,  elon- 
gated; nucleus  in  the  middle  of  the  straight 
inner  edge  (Fig.  84).  Lingual  teeth  3,  1,  3,  as 
in  Fig.  85. 

The  spiny  buccal  plates  of  Cassis  haye  been 
mistaken  by  Gray  and  Adams  for  the  teeth,  which 
in  this  genus,  and  also  in  Triton,  are  yery  minute 
and  transparent. 


Fig.  84.  Operc. 
of  Casiis. 


Fig.  85.  Cassis  saburon.  (Original). 

Distribution,  37  species.  Tropical  seas;  in  shallow  water. 
West  Indies,  Mediterranean,  Ainca,,  China,  Japan,  Australia, 
New  Zealand,  Pacific,  Mexico. 
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i^«V/|  36  8pecies»    Eooene^— .    Chili)  France. 

The  queen-conch  (0.  madagascariensis)  and  other  large 
Bpecies  are  used  in  the  manufacture  of  shell  cameos,  p.  38.  The 
periodic  mouths  {varices)  which  are  yery  prominent,  are  not 
absorbed  internally  as  the  animal  grows. 

Okisgia,  Sowerby. 

Etymology y  onUcuSi  a  wood-louse» 

Synonym^  Morum,  Bolten. 

Type^  O.  oniscus  I  O.  cancellata.    PL  VI*,  Fig»  15. 

Shdl  with  a  short  spire  and  a  long  narrow  aperture,  slightly 
truncated  in  front ;  outer  lip  thickened,  denticulated ;  inner  lip ' 
granulated. 

Dittrtbutiony  9  species.  West  Indies,  China,  Qallapagos, 
United  States.    (20^athom8). 

Fouil,  3  species.    Miocene.    United  States,  Domingo. 

C/4J9sn)ABiA,  Lam> 

Etymology i  caeeidat  a  helmet. 

Synonyms,  Morio,  Montfort.    Sconsia,  Gray. 

Typ%  C.  echinophora.     PI.  VI.,  Fig.  13. 

Shell  yentricose ;  canal  produced,  rather  bent.  No  operculum* 

Distributum,  6  species.    Mediterranean. 

Eoesil^  10  Bpecies.    Eocene — .    Britain,  Prance,  &o. 

Bachybathbon,  Gaskoin. 

Shell  small,  oblong,  striated  with  lines  of  growth;    spire 
small,  depressed,  with  channelled  suture  >  aperture  with  callous 
denticulated  lips,  like  Oyptwa^ 

DitMhttHoni  3  species. 


t^'g.  86.  Ddium  perdiz,  (Origiiial). 

DoLiTTif ,  Lam.    The  Tun. 

Type,  D.  galea.    PI.  VI.,  Pig.  12. 

Shell  yentricose,  spirally  furrowed;   spire  small;    apertu]fe 
Vary  large ;  outer  lip  crenated.    No  operculum.    Teeth  3,  1,  3. 
Pig.  86.    The  genus  Macgillivrayia,  formerly  assigned  to  the 
Atlantidse,  belongs  here.  It  comprises  the  larya  forms  of  oeyeral 
species  of  Dolium. 

t3 
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BMribution,  14  epeoiea.  Uedltemneaiii  Oo^Ion,  Chins,  Aotu 
tralia,  Faoifla. 


Kg.  BJ.» 

Jbuil,  7  species.  (Fdholk.  Britain],  Tertiuy.  BonthEtm^o. 

iSui-^eniM,    Maka,  Talenc.      (D.    parsoQEttam),    outer   lip 

tiuokened  and  denticulated ;  inner  lip  yd&  oalloiu  proininenoMi 

Habpa,  Lam.    Harp-ehdU, 

Type,  U.  ventricosa.    PI.  TI.,  Kg.  II.    (=  Bno.  harpa,  L.) 

Shell  Tentricose,  with  nuraeroue  ribs,  at  regular  interrob ; 
spire  small ;  aperture  large,  notched  in  Avnt.  No  operculum, 
.  The  Euumal  has  a  Tsry  large  foot,  with  the  front  otesoent- 
ehaped,  and  divided  by  deep  lateral  fiseores  from  tlie  posterior 
part,  which  is  said  to  separate  epontaueouBly  when  the  animal 
is  irritated.    Mostly  obtained  from  deep,  water  and  soft  bottoms. 

Dittribtition,  12  species.  Mauritius,  Oeylon,  PhilippinM. 
Pacific. 

I'otail,  4  species.    Eocene — .    France. 

Coi-UMBELLA,  Lam. 

EiyvwAogy,  diminntiTe  of  eolwnba,  a  dove. 

Type,  0,  mercatoria.    PI.  VI.,  Pig.  10. 

Shtll  small,  with  a  long  narrow  apeifure ;  onter  lip  Uuokened 
(especially  in  the  middle),  dentated ;  inner  lip  orenulated. 
Operculum  very  small,  lamellar. 

JHttrihttioni  20S  species.  8nb-tropical,  Wast  Indies,  Medi- 
terranean,   India,    Oallapagos,  California.     Small,  prettily' 
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marked  shells;  living  in  shallow  water,  on  sandy  flats,  or 

congregating  about  stones.    (Adams.) 
FoasilfS  species.  Tertiary.  (The  British  species  are  pisanice.) 
Suh-'gentUt  CokmbeUina,  D'Orbigny.    4  species.    Cretaceous. 

Prance,  India. 

Oltva,  Lam.    Olive,  rice-sheU. 

Type,  0.  porphyria.    PL  VI.,  Pig.  16. 

Synonymy  Stre^ona,  Brown. 

Shell  cylindric^  polished ;  spire  very  short,  suture  channelled ; 
aperture  long,  narrow,  notched  in  front;  columella  callous, 
striated  obliquely;  body-whorl  farrowed  near  the  base.  No 
operculum  in  the  tjrpical  species. 

Animal  with  a  very  large  foot,  in  which  the  shell  is  half 
immersed;  mantle  lobes  large,  meeting  over  the  back  of  the 
shell,  and  giving  off  filaments  which  lie  in  the  suture  and  farrow. 
The  eyes  are  placed  near  the  tips  of  the  tentacles. 

The  olives  are  very  active  animals,  and  ccm  turn  over,  when 
laid  on  their  back ;  near  low  water  they  may  be  seen  gliding 
about  or  burying  in  the  sands  as  the  tide  retires ;  they  may  be 
taken  with  animal  baits  attached  to  lines.  They  range  down- 
wards to  25  fEithoms. 

Digtributioni  120  species.  Sub-tropical,  West  and  East 
America.    West  Africa,  India,  China,  Pacific. 

Fos&il,  20  species.    Eocene — .    Britain,  Prance,  &o. 

Sub-genera.     OliveUa,  Sw.    O.  jaspidea,  PI.  YI.,  Pig.  19. 
AniTnftl  ^th  small,  acute  frontal  lobes.      Operculum 
nucleus  sub-apical. 
Scaphulay  Sw.  =«  Olivancillaria,  D'Orbigny,  PL  VI., 

Pig.  18, 
Prontal  lobes  large,  rounded,  operculate. 

Agaronia,  Gray.     0.  hiatula,  PL  VI.,  Pig.  17. 

No  eyes  or  tentacles.    Prontal  lobes  moderate,  acute. 

Akoillabia,  Lam. 

Etymology i  ancUla,  a  maiden. 

Types,  A.  subulata,  PL  VI.,  Pig.  20.  A.  glabrata,  PL  VI., 
Pig.  21. 

STuU  like  oliva;  spire  produced,  and  entirely  covered  with 
aliiniTig  enamel.  Operculum  minute,  thin,  pointed.  Lingual 
teeth  pectinated.    Uncini  simple,  hooked. 

Animal  like  oliva ;  said  to  use  its  mantle-lobes  for  swimming. 
(D'Orbigny.)  In  A.  glabrata,  a  space  resembling  an  umbilicus, 
is  left  between  the  callous  inner  lip  and  the  bod'^-^^ioxV 


228  UAKtTAL  09  THX  ICOLLITSCA. 

Dietrihuiion,  23  species.^    Bed  Sea,  India,  Madagascar,  Aus* 
tralia,  Pacific. 
Fossil,  21  species.    Eocene—.    Britain,  !E*rance,  &o« 

FamHiY  rV. — CoNiD-ffi,  Oones. 

iS'AeZZ  inyeisely  conical;  aperture  long  and 
narrow ;  outer  lip  notched  at  or  near  the  sutore ; 
operculum  minute,  lamellar. 

Animal  foot  oblong,  truncated  in  front ;  with  a 
conspicuous  (aquiferous  P)  pore  in  the  middle.  Head 
produced.  Tentacles  feur  apart.  Eyes  on  the  ten* 
tcudes.  Qills  2.  Lingual  teeth  {undni  ?)  in  pairsi 
Fiff.  88.*      elongate,  subulate,  or  hastate. 

CoKXTS,  L.    Cone-shell 

Types,  0.  marmoreus,  PI.  Vll.,  Fig.  1.  0.  geogmphicnsi 
antediluyianus,  &c. 

8MI  conical,  tapering  regularly ;  spire  short,  many-whorled ; 
columella  smooth,  truncated  in  front ;  outer  lip  notched  at  the 
suture ;  operculum  pointed,  nudeus  apical. 

Distribution,  371  species.    All  tropical  seas. 

Fossil,  84  species.   Chalk — .   Britain,  France,  India,  Java,  ftc. 

The  cones  range  northward  as  far  as  the  Mediterranean,  and 
southward  to  the  Cape ;  but  are  most  abundant  and  varied  in 
equatorial  seas.  They  inhabit  fissures  and  holes  of  rocks,  and 
the  warm  and  shallow  pools  inside  coral-reefs,  ranging  from 
low  water  to  30  and  40  fathoms ;  they  move  slowly,  and  some- 
times ((7.  atUicus)  bite  when  handled ;  they  are  all  predatory. 
(Adams.)  ' 

Sub-genus  Conorbis,  Sw.  C.  dormitor,  PI.  Yii.,  Fig.  2. 
Eocene — .   Britain,  France. 

Pletjeotoma,  Lam. 

Etymology,  pleura,  the  side,  and  toma,  a  notch. 

Synonym,  Turris,  Humphrey. 

Types,  P.  Babylonica,  PI.  VII.,  Fig.  3.  P.  mitrseformis,  &c. 

Shell  fusiform,  spire  elevated ;  canal  long  and  straight ;  outer 
lip  with  a  deep  slit  near  the  suture.  Operculum  pointed,  nucleus 
apical. 

Distribution,  430  species.  World-wide.  Greenland,  Britain, 
17 ;  Mediterranean,  19 ;  Africa,  Id ;  Bed  Sea  and  India,  6 ; 
Chinu,  90 ;  Australia,  15 ;  Pacific,  0  ?  West  America,  52 ;  West 

*  Fig.  88.  Lingual  teeth  oi  Bela  twrvcvUa  (after  Lov#a). 
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Indies  and  Brazil,  20.    The  typical  species  about  20  (CHina)  16 ; 
West  America,  4).    Low  water  to  100  fSathoms. 

Fossily  378  species.    Clialk— .    Britain,  France,  &c.    Chili. 

Svb-genera^  Drilliay  Gray.    D.  nmbilicata,  canal  short. 

Clavaiula,  Lam.,  canal  shorf,  operculum  pointed,  nucleus  in 
the  middle  of  the  inner  edge.    0.  mitra,  PI.  YII.,  Fig.  4. 

Tomelkii  Sv.>  canal  long;  inner  lip  callous  near  suture.  T. 
lineata. 

f  QltonelUty  Gray.  G.  sinuatffi  Bom  species.  (=3=  P*  buccinoides), 
freshwaters,  AMoa. 

Mcmgelia^  Leach  (not  Eeeye)*  Apertural  slit  at  the  suture ; 
no  operculum^  M.  teeniata,  PI.  YlI.,  Pig.  5*  Greenland,  Britain^ 
Mediterranean. 

Bda^  Ijeach.  Operculum  nucleus  apical.  B.  turricula,  PI. 
Vn.,  Fig.  6. 

Ikfrancia,  Millet,*  no  operculum.  B.  linearis,  PI.  VII., 
Fig.  7. 

fLachesiij  Bisso,  L.  minima*  PI.  VII.,  Fig.  8,  apex  mam- 
millated ;  operculum  claw -shaped.  Mediterranean,  South 
Britain,  Japan.    In  shallow  water. 

Daphndlai  Hinds.  D.  marmorata,  New  Guinea.  (Buc. 
junceum.    L.  clay). 

Borsonia,  Edwards.  2  species  recent ;  tropical  seas.  Fossil f 
6  species.    Tertiary.    Europe. 

CiTHAEA,  Schumacher. 

Etymology  t  citharaf  a  guitar. 

Synonym,  Mimgelia,  Beeye  (not  Leach). 

Type,  ccmcellaria  citharella.  Lam.  (cithara  striata,  Schum.). 

Shell  fusiform,  polished,  ornamented  with  regular  longitudinal 
ribs;  aperture  linear,  truncated  in  front,  slightly  notched 
behind;  outer  lip  margined,  denticulated  within;  inner  lip 
finely  striated.    Operculum. 

Distribution,  above  50  species  of  this  pretty  little  genus  were 
disooyered  by  Mr.  Cuming  in  the  Philippine  Islands. 

FaMILT  V. — ^VOLTTTID^. 

Shell  turreted,  or  convolute ;  aperture  notched  in  front ; 
columella  obliquely  plaited.    No  operculum. 

Animal  with  a  recurved  siphon :  foot  very  large,  partly  hiding 
the  shell ;  mantle  often  lobed  and  reflected  over  the  shell ;  eyes 

*  Accinding  to  Mr.  S.  HuUey,  D^rancia  is  Bynonymoia  iti\}i  M(mq«Ua% 
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on  tb.9  tentadea,  or  near  their  base.    Lingoal  nbboa  linear ; 
tachit,  tooUked ;  pleune,  unarmed. 


VoLtfTA.  L.    Tolnte. 
Typt,  Y.  miuica,  PI,  VII.,  Fig.  9. 

Sgnonynu,  Cymbiola,  Hai^ptila,  8w.    Tolatella,  D'OrUgny. 

Bcapha,  Ac,  Gray. 

Shdi  Tentrioose,    tiiiok;   spire    short,  apex   mammillated; 

aperture  large,  deeply  nottdied  in  front;   ooln- 

mella  witli  Beveral  pUita.    V,  muMoa  and  a  few 

others  have  a  smBll  opercnlnm. 

Animal  eyes  on  lobee  at  tiie  baae  of.  the  ten- 
tacles ;  siphon  with  a  lobe  on  each  side,  at  its 
base ;  lingual  teeth  S-ousped  (Fig.  00). 

V.  vespertilio  and  kebrcca  fill  the  nnolei  of 
their  spires  vith  eolid  shell.  V,  bnuQiaiut 
forms  nidamentol  capeales  8  inohea  long. 
(D'Orbigny.)  In  V.  angvlata  tbe  mantie  is 
produced  into  a  lobe  on  the  left  side,  and  orer- 
tlg.  M,  Vahoa      l^ps  the  shell. 

(Wiiian).  Distributiim,  70  species.    West  Indies,  Oape 

Bom,  West  Africa,  Australia,  Java,  Chili. 
Foml,  80  speoies.    Chalk — ,    India,  Britain,  France,  &e. 
Siib'genera,  Volvtilithes,  8w.    Spire  pointed,  many-Trhorled, 
columella  plaita  indistinct.     V.  sptnoatM,  Fl.  Til.,  Fig.  10. 

Living,  1  species  ( V.  abyancoUi),  dredged  at  132  fathoms ;  off 
the  Cape.  (Adams.) 
Foetit,  Eocene.     Britain,  Pbtib. 

Seapkella,  Sw.    Pnsiform,  smooth. 
Example,  V.  magellanica. 

■  fig-  S9.  Y.  uuMdCo,  Lain.  \  AuiUi^.   (^i-m  <4ii«]  wA,<Ml&»I^.^ 


Fdt»a,  T.  Lamberfa,  Crag,  Snflblk. 

Mtlo,  Srod.    Large,  oval ;  spire  short. 
Type,  If.  diadema,  VI.  YH.,  Fig.  11.   Hew  Quinea,  8  spectM. 


OniBA.,  Broderip.    Boat-Bhell. 

Synonym,  TetuB  (Adans.),  Qray>  //  ( 

Type,  0.  prcboBcidalia,  PI.  TH.,  Fig.  13,     n 
and  Kg.  91  (=  Y,  cyml^am,  L.).  i»^ 

Shell  like  Tolata ;  nncleue  large  and  J  Ml 
globnlar;  vhorb  feWi  angular,  forming  a  ll,["l'] 
flat  ledge  round  the  nucleus. 

The  foot  of  the  animal  is  rery  large,  and 
deposita  a  thin  enamel  OTer  the  under  side 
of  the  ehall.  It  is  ovo-TiviparonB,  and 
the  Tonng  animal  ie  verj  large  when  bom ; 
&o  nucleut  becomee  parti;  concealed  b;  the 
growth  of  the  shell. 

Dittribniion,  10  species.  West  Afirica, 
Lisbon, 

.Fig.  ftl.  Qmte. 

UiTBA,  Lam.    Mitre-shell. 

Synonymi,  Torris,  Uontfort.    Zierliana,  Gray.    Tiara,  Sw. 

Type*,  U.  episcopalis,  Fl.  VII.,  Fig.  13.  hi.  vnlpecnla 
Fig-  14. 

Bhell  Aisifonn,  thick;  spire  elevated,  acate ;  aperture  small, 
notched  in  front;  columella  obliquely  plaited ;  operculom  very 

The  animal  has  a  very  long  proboeoia;  it  emits  a  purple 
liquid,  having  a  nauseous  odour,  when  irritated.  The  eyes  are 
placed  on  the  tentacles,  or  at  their  base.  Bange,  from  low 
water  to  18  fathoms,  more  rarely  in  16—80  fathoms. 

iHtMhviion,  420  species.  Philippines,  India,  Bed  Sea, 
Uedit^rranean,  West  Africa,  Greenland  (1  species),  Pacifio, 
West  Amerioa.  The  extra-tropical  species  are  minute.  Jf. 
QreetiUindiea  and  M.  Cornea  (Uediterranoan  species)  are  found 
togetiier  in  the  latest  Britiah  Tertiaries.    (Forbes.) 

Fotiil,  00  species.    Chalk — .    India,  Britain,  France,  ftc. 

8ub~gentra.     Imbriviria,  Schum.  (concelix,  8w.) 

8heU  cone-shaped.    I.  conica.  PI.  VH.,  Pig.  16. 

Cylindra,  Schnm.     (Uitrella,  8w.) 

Bhtil  olive-dwped,     C.  crenulata,  H.  VIl.,  Yift-  ^■ft- 
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on  the  tonbtclM,  or  near  tlieir  base.    T.itignai  ribbon  lioear; 
rachiit  toothed ;  pttunz,  unarmed. 


VoLtJTA.  L.    Yolat«. 
Type,  V.  mtiHica,  PI,  VII.,  Fig.  9. 

Synonymi,  Cyinbiola,  Harpula,  Sw,    TolutellA,  D'Orbigny. 

Bcapha,  Ac,  Gray, 

Shell  Tentrioose,    tltiok ;   spire    abort,  apox   mammillated ; 

aperture  large,  deeply  notified  in  front;  ooln- 

mella  with  Bereral  plaits.    V.  nuttiea  and  a  fev 

othera  have  a  small  operooltun. 

Animal  eyes  on  lobes  at  the  base  of.  the  ten- 
taclee ;  siphon  with  a  lobe  on  each  aide,  at  its 
base ;  lingual  teeth  3-cusped  (Fig,  90). 

V.   ve^ieriilio  and  hebrcea  fill  tLe  nnolei  of 
tbeii  epirea  vith  solid  aheU.      F.   hnuiUana 
forms    nidamental    capaolea    3   inches    long. 
(D'Orbigny.)     In  V.  angtdata  the  mantle  is 
produced  into  a  lobe  on  the  left  side,  and  over- 
laps tbe  shell. 
Distrttution,  70  species.    West  Indies,  Cape 
Horn,  West  Afiica,  Australia,  Java,  Chili. 
Foaeil,  60  species.    Chalk — .    India,  Britain,  France,  &o. 
Sub-genera,  VolutUithet,  St.     Spire  pointed,  many-vhorlad, 
columella  plaits  indistinct.      V.  tpinotut,  PI.  Vli.,  Fig.  10. 

Living,  1  species  (V.  abf/tiieohi),  dredged  at  132  fathoms ;  off 
the  Cape.  (Adame.) 
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YOLYABIA,  14m. 

Etymology f  vovva^  a  wrapper. 
Type,  V.  bullOTdes,  PL  VII.,  Fig.  17. 

Shell  cylindrical,  convolute :  spire  minute ;  aperture  long  and 
narrow ;  columella  with  three  oblique  plaits  in  front. 
Diatribution,  29  species,  tropical  seas. 
Foasil,  6  f  species.    Eocene.    Britain,  France* 

Mahoinxlla,  Lam. 

Etymology^  diminutive  of  margo,  a  rim. 

Synonyms^  Porcellana  (Adans.}t  Qray.    Pendoula,  Schum. 

Types^  M.  nubeculata,  PI.  YII.,  Fig.  18.  M.  persiculai 
Fig.  19. 

Shell  smooth)  bright;  spire  short  or  concealed;  aperture 
truncated  in  front ;  columella  plaited ;  outer  lip  (of  adult)  with 
a  thickened  margin. 

Animal  similar  to  cypreea. 

Distribution,  139  species.  Tropical,  West  Indies,  Brazilf 
Mediterranean  (1  small  species)^  West  Africa,  China,  Australia* 

Fossil,  30  species.    Eocene—.    France,  &c. 

Sub-genusy  Hyalina,  Schum.    Outer  lip  scarcely  thickened* 

Type,  voluta  pallida,  Montfort,  West  Indies. 

Family  VI.— Cype^id^.    Cowries. 

Shell  convolute,  enamelled ;  spire  concealed,*  aperture  narrow^ 
channelled  at  each  end ;  outer  lip  (of  adult)  thickened,  inflected. 
No  operculum. 

Animal  with  a  broad  foot,  truncated  in  front ;  mantle  expanded 
on  each  side,  forming  lobes,  which  meet  over  the  back  of  the 
shell ;  these  lobes  are  usually  ornamented  with  tentacular  fila- 
ments ;  eyes  on  the  middle  of  the  tentacles  or  near  their  base ; 
branchial  plume  single.  Lingual  ribbon  long,  partly  contained 
in  the  visceral  cavity ;  rachis  1  toothed ;  undni  3.  In  OvtUum 
the  teeth  are  2.  1.  2.  the  outermost  broad,  with  pectinated 
margins.  Loven  describes  the  Cyprseidse  as  having  a  short,  non- 
retractile  muzzle,  and  places  them  between  the  Naticidos  and 
Lamellaria,  The  cowries  inhabit  shallow  Water,  near  shore, 
feeding  on  zoophytes. 

Cypb^a,  L.    Cowry. 

Etymology,  Cypris,  a  name  of  Venus. 

Tyj?es,  C.  tigris,  C.  mauritiana  PI.  VII.,  Fig.  20. 


Tig.  M.  Cmma,    ' 
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SheU  Tentiicom,  conTolnte,  covered  vith  sIiimDg  enamel; 

q)ire  concealed ;  apertnie  long  and 

nairov,  y/iili  a  nhori  canal  at  each  1 

end;  inner  Up  crennlated ;  outer  lip  ' 

inflected    and    deniilated   (lingual 

uneini  similar). 

The  young  shell  has  a  thin  and  j 
sharp  outer  lip,  a  prominent  apire, 
and  is  covered  with  a  thin  epidermis 
(Tig.    92].     When   iFull-grown   the  l^jfli'T 
mantle  lobee  expand  on  each  side,  ' —    ~' 
and  deposit  a  shining  enamel  over 
the  whole  shell,  by  which  the  spire  I 
is  entirely  concealed.  There  is  usually  ( 
a  line  of  paler  colour,  which  indicates  . 
where  the  mantle  lobes  met.    Cyprcea 
anntdut  is  used  by  the  Asiatic  Islanders  te  adorn  their    ^9.  b3. 
dress,  to  weight  their  fishing-nets,  and  for  barter.    '"^"■* 
Specimens  of  it  were   found  by  Dr.  Layard  in  the  ruins   of 
Kimroud.    The  money-cowry  [O.  numeta)  is  also  a  native  of  the 
Pacific  and  Eastern  seas ;  many  tons  weight  of  this  little  shell 
are  annually  imported  into  this  country,  and  again  exported 
for  barter  with  the  native  tribes  of  Western  AMca ;  in  the  year 
1848  sixty  tons  of  the  money-cowry  were  imported  into  Liver- 
pool.    Hr.  Adams  observed  the  pteropodons  try  at  C  annulua, 
at  Singapore,  adhering  in  masses  to  the  mantle  of  the  parent, 
or  swimming  in  rapid  gyrations,  or  with  abrupt  jerking  move- 
ments by  means  of  their  cephalic  fins. 

I>ittrilmlion,  150  species.  In  all  warm  seas  (except  east 
coast  South  America  ?),  but  most  abundant  in  those  of  the  old 
world.    On  leefs  and  under  rocks  at  low  water. 

^oatil,  84  species.     Chalk — .     India,  Britain,  France,  &o. 
Bub-genera.  Oyprwula,  Gray.  0.  Capensis,  PL  VII.,  Fig.  21. 
Apertuzal  plaite  continued  regularly  over  the  margin  of  the 
canal.  ^^      ■• 

Luponia,  Gray.  0.  algoensis,  PI.  VII.,  Fig.  22.  Inner  lip 
irregularly  plaited  in  front. 

THvia,  Gray.  C.  europBea,  PI.  VII.,  Fig.  23;  Fig.  93,  and 
IS,  B.  Small  shells  with  striee  extending  over  the  back. 
{UaciKi:  Ist  denticulate,  2,  3,  simple.) 


*  Tig  93.  Oypnea  iatvivvrriay  L.,  Toimg,  ChLnA. 

t  Fig.  M.  Ttieia  KtopMi,  wjot.    Tarn  ihe  "  Bridih  Ut^mo,"  by  libm.  IdrtiM 
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DUtifibuJUony  30  species.  Greenland,  Britaini  West  Indies, 
Gape,  Australia,  Pacific,  West  America. 

E&ATO,  Bisso. 

Etymology f  Erato,  the  muse  of  love-songs  and  mimicry. 
Type,  E.  Isevis,  PL  VII.,  Fig.  24. 

8hdl  minute ;  like  margindla  ;  lips  minutely  creniilftted. 
Animal  like  trivia. 

Distribution,  11  species.  Britain,  Mediterranean,  West  Indies, 
Ohina. 
Foml,  2  species.    Miocene — .    France,  Britain  (Orag). 

Oyultth,  Lam. 

Etymology,  diminutive  of  ovum,  an  egg* 

Synonym,  Amphiceras,  Qronov. 

Types,  0.  Ovum,  PL  Til.,  Fig.  25.  0.  gibbosa  and  verrucosa* 

SheU  like  cyprcea  ;  inner  lip  smooth. 

Distribviion,  36  species.  Warm  seas.  West  Indies,  Britain, 
Mediterranean,  China,  West  America. 

Fossil,  II  species.    Eocene—.    France,  &c. 

Sub-genus,  Calpuma,  Leach.  0.  volva  ("the  weaver's 
shuttle  **),  Aperture  produced  into  a  long  canal  at  each  end. 
Foot  narrow,  adapted  for  walking  on  the  round  stems  of  the 
gorgontoe,  &o.,  on  which  it  feeds.  C.  paitda  inhabits  the  south 
coast  of  Britain,  it  is  very  thin,  and  has  a  sharp  outer  lip. 

Cdlpurnus,  Montfort  (name)  =  Ovulum  verrucosum. 

Volva  (Fleming)  =  Ovulum  patulum  {Qalpuma,  Leach}. 

Radius  (Montfort)  Schum.  =*:  Ovulum  volva 

Section  B.    Holostomata.  Sea-Snails. 

SJidl  spiral  or  limpet-shaped;  rarely  tubular  or  multivalve: 
margin  of  the  aperture  entire ;  operculum,  homy  or  sheUy, 
usually  spiral. 

Animal  with  a  short  non -retractile  muzzle ;  respiratory  siphon 
wanting,  or  formed  by  a  lobe  developed  from  the  neck  (Fig.  68), 
gills  pectinated  or  plume-like,  placed  obliquely  across  the  back, 
or  attached  to  the  right  side  of  the  neck ;  neck  and  sides  fre- 
quently ornamented  with  lappets  and  tentacular  filamenta. 
Marine  or  fresh- water.    Mostly  phytophagous.* 

•  These  "sectionB"  are  not  very  satiafactory,  but  they  are  better  tiban  any  othen 
yet  proposed,  and  they  are  convenient  on  account  of  the  great  extent  of  tlie  order 
prosthbranchiata.    Natiea  and  scalaria  have  a  retractile  pcoboacia.    i\rma  bai  • 
ootcbed  aperture,  and  aporrhais^  a  canal. 
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FaMILT  I.— NATIdDJB. 

Shell  globular,  few-whorled ;  spire,  small,  obtuse ;  aperture 
semi-lunar ;  lip  acute ;  pillar  often  callous* 


rig.M.  NatieafnomU/era  (WiUon). 

Antmil  "with  a  long  retractile  proboscis ;  lingual  ribbon  linear ; 
ffuihia  1  toothed ;  uncini  8  (as  in  Fig.  94) ;  foot  yery  large ; 
mantle-lobes  largely  developed,  hiding  more  or  less  of  the  shell. 
Species  all  marine. 

Natioa  (Adans.),  Lamarck. 

Synonym,  Mamilla,  Schm.    Cepatia,  Gray.    Nacca,  Bisso. 

Type,  N.  canrena,  PL  Vm.,  Fig.  1. 

SlieU  thick,  smooth ;  inner  lip  callous ;  umbilicus  large,  "with 
a  spiral  oalhiB ;  epidermis  thin,  polished ;  operculum  sub-spiraL 

Animal  blind;  tentacles  connate 
with  a  head  veil ;  front  of  the  large 
foot  provided  with  a  fold  {ment*.im), 
reflected  uponand  protecting  the  head ; 
operouligeroUs  lobe  large,  covering 
part  of  the  shell ;  jaws  homy;  ling^nal  Fig.  05.  Natiea,* 

ribbon  short ;  branchial  plume  single. 

The  coloured  markings  of  the  naticse  are  very  indestructible ; 
they  are  frequently  preserved  on  fossils.  The  naticoe  fr^uent 
sandy  and  gravelly  bottoms,  ranging  from  low  water  to  90 
fathoms  (Forbes).  They  are  carnivorous,  feeding  on  the  smaller 
bivalves  (Qt)Uld),  and  are  themselves  devoured  by  the  cod  and 
haddock.  Their  eggs  are  agglutinated  into  a  broad  and  short 
spiral  band,  very  dightly  attached,  and  resting  free  on  the 
sands. 

Distribution,  197  -species.  Arctic  seas,  Britain,  Mediterranean, 
Oaspian,  India,  Australia,  China,  Panama,  West  Indies. 

FomH,  260  species.  Devonian — .  South  America,  North 
America,  Europe,  India. 

Siib-genera.  Natieopns,  M*Coy.  N.  Phillipsii.  Shell  imper- 
forate ;  inner  lip  very  thick,  spreading ;  operculum  shelly 
(British  Museum).    Carb.  limestone,  7  species. 

*  rig.  05.  Natiea  Aideri,  Fort>es.  From  ai)  original  drawing,  comxamiicatol  \t% 
Josbus  Akter,  Sag 
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Operculum,  homy, 

Neverita,  Bisso.    N,  Alderi.    Fig.  95. 

Lunatiay  Gray.  N.  Ampullaxia.  Perforation  simple ;  epider-^ 
mis  dull,  olivaceous.    Northern  seas. 

GlohtbluSy  J.  Sby.  (Ampulina,  Deshayes  not  Bl.)  N.  SigaretLna. 
PL  Yin.,  Fig.  2.  Umbilicus  narrow  (rimate),  lined  by  a  thin 
callus. 

Fodsili  Eocene.    Britain,  Paris. 

FoliniceSj  Montfort  (naticella,  Guild.),  N.  mammilla.  SheU 
oblong ;  callus  very  large,  filling  the  umbilicus. 

Cemina,  Gray,  N.  fluctuata.  PL  VIII.,  Fig.  3.  Globular, 
imperforate ;  inner  lip  callous,  covering  part  of  the  body-whorL. 

Naticella,  MuUer.  19  species. 

Foanl,  Trias,  S.  Oassian. 

Deshayesia,  Baulin 

Miocene^  France.  Some  additional  species  have  been  found 
with  a  similar  obHque  aperture  and  corrugated  inner  Hp. 
Baron  Byckholt  has  described  a  species  {D.  Batdint),  £rom  the 
J)etf<miani  Belgium.    The  relation  of  the  genus  is  uncertain* 

Natigella,  Minister. 

This  genus,  abounding  in  the  Trias  of  St.  Oassian,  has  been 
referred  to  Natica  by  D'Orbigny.  A  characteristic  species 
occurs  in  the  green-sand  of  Blackdown,  and  has  been  named 
Natica  carinata,  J.  Sby.  (Narica,  D'Orbigny.)  It  is  exactly 
intermediate  between  Narica  (p.  237)  and  Foaaanui  (p.  253),  and 
appears  to  form  with  them  a  little  group  nearly  related  to 
iMcuna  (p.  255). 

SiGABETTTS  (Adans.),  Lamarck. 

SynonymSt  Cryptostoma,  BL    Stomatia,  Browne. 

Type,  S.  haliotoides.    PL  Vm.,  Fig.  4. 

Shell  striated ;  ear-shaped ;  spire  minute ;  aperture  very  wide, 
oblique  (not  pearly) ;  operculum  minute,  homy,  sub-spiral. 

The  flat  species  are  entirely  concealed  by  the  mantle  when 
living;  the  convex  shells  only  partially,  and  they  have  a 
yellowish  epidermis.  The  anterior  foot  lobe  (mentum)  is  enor- 
mously developed. 

Distribution,  31  species.    West  Indies,  India,  China,  Peru. 

Fossily  10  species.  Eocene^.  Britain,  France,  South  America. 

Sub-genits,  Natidna,  Gray.  N.  papilla,  PL  VHI.,  Fig.  3. 
Shell  ventricose,  thin,  perforated-  West  Indies,  Eed  Sea,  China, 
North  Australia,  Tasmania.    Eocene,  P«j:ia, 


GASTEROPODA.  237 

L,  Montagu. 

Etymology^  lamella^  a  thin  plate. 

SynonymBy  Marsenia,  Leadb.    Coriocella,  BL 

Typey  L.  i)erspicna.    PI.  Vlii.,  Fig.  6. 

8hdl  ear-shaped ;  thin,  pellucid,  fragile ;  spire  very  small ; 
aperture  large,  patulous ;  inner  lip  receding.    No  operculum. 

Animal  much  larger  than  the  shell,  which  is  entirely  con- 
cealed by  the  reflected  margins  of  the  mantle ;  mantle  non- 
retractile,  notched  in  front;  eyes  at  the  outer  bases  (>f  the 
tentacles.    Lingual  uncini  3,  similar ;  or  one  very  large. 

Distrihution,  10  species.  Norway,  Britain,  Mediterranean, 
New  Zealand,  Philippines. 

Fossily  2  species.    Pliocene^.    Britain  (Crag). 

Narica,  Eecluz. 

Synonyms,  Vanicoro,  Quoy^^    Merria,  Gray.    Leucotis,  Sw. 

Type,  N.  cancellata.    PL  Vm.,  Fig.  8. 

SJiell  thin,  white,  with  a  velvety  epidermis ;  ribbed  irregularly 
and  spirally  striated ;  axis  perforated ;  operculum  very  small, 
thin. 

AnimcU  eyes  at  the  outer  base  of  the  tentacles ;  foot  with 
wing-like  lobes. 

DuiMbuUon,  26  species.  West  Indies,  Nicobar,  Yanikoro, 
Pacific. 

FasHl,  4  species,    Gault — •    (D'Orbigny.)    Britain,  France. 

Veltttiwa,  Fleming. 

Etymology t  vdutinua,  velvety  (from  veUus,  a  fleece). 
Type,  V.  Iffivigata.    PI.  VIII.,  Fig.  7. 


Fig.  M.  re2Kf<]ia  terfyoto  (Waringtoo). 

8heU  thin,  with  a  velvety  epidermis;  spire  small;  sutuie 
deep;  aperture  very  large,  rounded;  peristome  continuous, 
thin.    No  operculum. 

Animal  with  a  large  oblong  foot;  margin  of  tne  mantle 
developed  all  round,  and  more  or  less  reflected  over  the  shell ; 
gills  2 ;  head  broad ;  tentacles  subulate,  blunt,  far  apart;  eyes 
on  prominences  at  their  outer  bases.  Carnivorous.  Lingual 
dentition  (Pig.  96).    It  resembles  that  of  trivia  (;E\^.  U,TS^, 
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Didrihuttoti,  4  species.  Britain,  Norway,  North  America, 
Icy  Sea  to  Kamtschatka. 

Fossilf  3  species.    Pliocene — .    Britain. 

Sub^genus,     OHna  (Gray),    V.  otis. 

Shell  minute,  ear-shaped. 

Animal  with  a  simple  mantle,  and  very  short  tentacles. 
West  and  south-west  British  coast ;  inhabiting  chinks  of  rocks, 
between  tide-marks.    (Forbes.) 

Vdutina  inhabits  the  laminarian  zone,  and  ranges  to  40 
&thoms.  F.  Icevigata  is  sometimes  brought  in  on  the  fishermen's 
lines  (off  Northumberland),  generally  adhering  to  Alcyanium 
digitcUum  (Alder).  Dr.  Gould  obtained  it  from  the  stoxnach  of 
fishes. 

Cbyptogella.    H.  and  A.  Adams,  1853. 

SJidl  thin,  pellucid,  calcareous ;  spire  small ;  aperture  large. 

Family  n. — PYBAMiTELLiD-a. 

SlieU  spiral  turreted ;  nucleus  minute,  sinistral ;  aperture 
small ;  columella  sometimes  with  one  or  more  prominent  plaits; 
operculum  homy,  imbricated,  nucleus  internal. 

Animal  with  broad,  ear-shaped  tentacles,  often  connate; 
eyes  behind  the  tentacles  at  their  bases ;  proboscis  retractile ; 
foot  truncated  in  front ;  tongue  unarmed.  Species  all  marine. 
They  are  very  numerous  in  the  Japanese  seas. 

Several  genera  of  fossil  shells  are  provisionally  placed  in 
this  order,  from  their  resemblance  to  eidima  and  chemnitzia* 
Tomatellaf  usually  placed  in  or  nesa  this  femiily,  is  opisthh 
branchiate. 

Ptramidella,  Lam. 

Etymology y  diminutive  of  pyramisy  a  pyramid. 

SynonymSy  Obeliscus.  Humphrey.  (P.  dolabrata.  PI.  ViJi., 
Fig.  11.)    Symola,  Adams,  1860. 

Typey  P.  auris-cati.    PI.  YIII.,  Fig.  10. 

Shell  slender,  pointed,  with  numerous  plaited  or  level  whorls ; 
apex  sinistral;  columella  with  several  plaits;  lip  sometimes 
furrowed  internally ;  operculum  indented  on  the  inner  side  to 
adapt  it  to  the  columellar  plaits.  The  shell  of  the  typical 
pyramidellee  bears  some  resemblance  to  cancellaria, 

•  **  The  PyramidellidtB  present  subjects  of  much  interest  to  the  student  of  extinci 

mollusca ;  numerous  forms,  bearing  all  the  aspect  of  being  members  of  this  family, 

occur  among  the  fossils  of  even  the  oldest  stratified  rooks.    Many  of  them  are  gigaatio 

compared  with  existhig  species,  and  the  group,  as  h  whole,  may  be  regarded  rather  ai 

appertaiDing  to  past  ages  than  the  pT««e&t  evocYO^-^FwUft. 
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Didrtbutionf  111  species.    West  Indies,  Manrititis,  Australia. 
I'oenl,  12  species.    Chalk — .    France,  Britain. 

Odostomia,  Fleming,  1824. 

Etymology f  odoua,  a  tooth,  and  stoma,  month. 

Type,  0.  plicata.    PI.  VIII.,  Fig.  12. 

Shell  snbtdate  or  ovate,  smooth;  apex  sinistral;  aperture 
OTate;  peristome  not  continuous;  columella  with  a  single 
tooth-like  fold;  lip  thin;  operculum  homy,  indented  on  the 
inner  side. 

Dietribution,  F  species.  Britain,  Mediterranean,  Bed  Sea, 
Australia. 

Foeeil,  15  species  ?    Eocene — .    Britain,  France. 

Very  minute  and  smooth  shells,  haying  the  habit  of  riasoony 
and  like  them  sometimes  found  in  brackish  water.  They  range 
from  low  water  to  40  fathoms.  The  animal  is  undistinguishable 
from  chemnitzia* 

CHEMimxiA,  D*Orbigny. 

Etymology,  named  in  honour  of  Chemnitz,  a  distinguished 
oonchologist  of  Nuremburg,  who  published  seven  volumes  in 
continuation  of  Martini's  *'  Conc%Zten-ca&tnef,"  1780-95. 

Synonyms,  Turbonilla,  Eisso.  Parthenia,  Lowe.  Pyramis  and 
Jaminea,  Br.  Monoptigma,  Lea,  part.    Amoura,  MoUer. 

Type,  C.  elegantissima.    PL  Yin.,  Fig.  13. 

8hdl  slender,  elongated,  many-whorled ;  whorls  plaited ; 
apex  sinistral ;  aperture  simple ;  ovate ;  peristome  incomplete ; 
operculum  homy,  sub-spiral. 

Animal  head  very  short,  famished  with  a  long,  retractile 
proboscis;  tentacles  triangular;  eyes  immersed  at  the  inner 
angles  of  the  tentacles ;  foot  truncated  in  front,  with  a  distinct 
VMnium* 

Distribution,  32  species.  Britain  (4  species),  Norway,  Medi- 
terranean. I^bably  world-wide.  Bange  fr^om  low  water  to 
90  fiithoms. 

FossU,  240  species.    Silurian — .    Britain,  France,  &c. 

The  *'melanisB"  of  the  secondary  rocks  are  provisionally 
referred  to  this  genus.  Those  of  the  palaBozoio  strata  to 
hxonema. 

Sub-genera.  EtiUmdkL,  Forbes.  £.  soillsB,  Scacchi.  4  British 
species.  Shell  smooth  and  polished;  columella  simple;  apex 
BinistnL 

Stylcpsia  (Adams,  1860)  much  resembles  and  is  probably 
synonymous  with  this  sub-genus. 
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Ettldia,  Bisso,  1826. 

Etymology f  eulimia,  rayenotis  hunger 

Synonym,  Fasithea,  Lea. 

Type,  E.  poHta.    PL  Vm.,  Fig.  14. 

Shell  small,  white,  and  polished;  slender,  elongated  with 
nnmerous  level  whorls;  obscurely  marked  on  one  side  by  a 
series  of  periodic  months,  which  form  prominent  ribs  internally ; 
apex  acute ;  aperture  oval,  pointed  above ;  outer  lip  thickened 
internally ;  inner  lip  reflected  over  the  pillar ;  operculum 
homy,  sub-spiral. 

Animal  tentacles  subulate,  close,  with  the  eyes  immersed  at 
their  posterior  bases ;  proboscis  long,  retractile ;  foot  truncated 
in  front,  mentum  bilobed;  operculum  lobe  winged  on  each 
side;  branchial  plume  single;  mantle  with  a  rudimentary 
siphonal  fold. 

The  eulimse  creep  with  the  foot  much  in  advance  of  th%^head, 
which  is  usually  concealed  within  the  aperture,  the  tentacles 
only  protruding.     (Forbes.) 

DistribtUionf  49  species.  Britain,  Mediterranean,  India, 
Australia,  Pacific.    In  5—90  fathoms  water. 

FoBsil,  40  species.    Garb.  P — .    Britain,  France,  fto. 

Sub-genus,  Niso,  Eisso  (=  Bonellia,  Deshayes).  N.  tere- 
bellatus.  Lam.  species.    Axis  perforated. 

Foasilf  3  species.    Eocene — .    Paris. 

Distribution,  5  species.    China,  West  America.  (Cuming.) 

MoNOFnaicA,  Lea. 

Synonyms,  Melanioides,  Lea  :=  Lf .  striata.  Gray  (name  only). 

Shdl  like  Chemnitzia,  rather  fusiform,  spirally  grooved; 
columella  slightly  folded,  with  a  sinus  at  the  base. 

Distribution,  12  species.    Indo-Pacific. 

Menestho,  Moller  (Turbo  albulus,  Fabr.  Greenland)  v. 
Chemnitzia. 

Ac!Lis,  Lov^n. 

E.ymology,  A,  without,  Tdeis,  a  projection. 

Synonym,  Alvania,  Leach  (not  Eisso). 

Type,  A.  supranitida.  Wood.  A.  ascaris,  Turt.  PI.  IX., 
Fig.  4. 

Shell  minute,  like  turriteUa  ;  spirally  striated ;  aperture  oval; 
outer  lip  prominent;  axis  slightly  rimate;  operculate;  apex 
BinktrsLl, 
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Animal  with  a  long  retractile  proboscis ;  tentacles  close 
together,  slender,  inflated  at  the  tips;  eyes  immersed  at  the 
bases  of  the  tentacles ;  operculum  lobe  ample,  unsymmetrical ; 
foot  truncated  in  front.  Eanges  to  80  fathoms  water.  5  British 
species,  Norway. 

Fossil.     ?  species.    Pliocene — .    Britain  (Crag). 

Styloptygma,  Adams.  1860. 

Shell  pupiform,  semi-transparent;  with  slightly  convex  whorls. 
Aperture  sub-quadrate. 

Myonia,  Adams. 

Shell  ovate,  turreted ;  white,  thin,  with  slightly  convex 
whorls.    Aperture  oblong. 

Lettcotina,  Adams. 

Shel^  like  last,  but  with  last  whorl  ventricose ;  with  minute 
dots. 

Sttlifeb,  Brod. 

Example,  S.  astericola.     PI.  VIII.,  Fig.  15. 

Synonymy  Stylina,  Fleming. 

SJidl  hyaline,  globular  or  subulate,  apex  tapering,  styliform, 
nucleus  sinistral. 

Animal  with  slender,  cylindrical  tentacles,  and  small  sessile 
eyes  at  their  outer  bases ;  mantle  thick,  reflected  over  the  last 
whorls  of  the  shell ;  foot  large,  with  a  frontal  lobe.  Branchial 
plume  single.  Attached  to  the  spines  of  sea-urchins,  or  immersed 
in  living  star-fishes  and  corals. 

Distribution,  16  species.  West  Indies,  Britain,  Philippines, 
GhJlapagoSy  Pacific. 

LoxoNEMA,  Phillips. 

Etymology,  loocos,  oblique,  and  nem^,  thread;  in  allusion  to 
the  striated  surface  of  many  species. 

Type,  L.  sinuata,  U.  Devonian,  Petherwin. 

Shell  elongated,  many-whorled ;  aperture  simple,  attenuated 
above,  effused  below,  with  a  sigmoidal  edge  to  the  outer  lip. 

jro«««7, 76  species.  L.  Silurian — Trias.  North  America,  Europe. 

Macrocheilus,  Phillips. 

Etymology,  macros,  long,  and  cheilos,  lip. 

Synonym,  Polyphemopsis,  Portlock. 

SheU    thick,  ventricose,  buccinoid;  aperture  simile,   effuse 
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below;  outer  lip  thin,  inner  lip  wanting,  columella  callotLS, 
slightly  tortuous. 

Type,  M.  arculatus,  Schlotheim  species.    Devonian.    Eifel. 

Distribviion,  1  species  (M.  Japonicus),  Korea  Straits. 

Fosailt  12  species.  Devonian — Carboniferous.  Britain, 
Belgium. 

Family  III. — Cerithiad-e.    Cerites. 

Shell  spiral,  elongated,  many-whorled,  frequently  varicose; 
aperture  channeled  in  front,  with  a  less  distinct  posterior  canal ; 
lip  generally  expanded  in  the  adult;  operculum  homy  and 
spiral. 

Ammal  with  a  short  muzzle,  not  retractile ;  tentacles  distant, 
slender;  eyes  on  short  pedicels,  connate  with  the  tentacles; 
mantle-margin  with  a  rudimentary  siphonal  fold;  tongue 
armed  with  a  single  series  of  median  teeth,  and  three  laterals 
or  uncini.  Mr.  Wilton  has  examined  the  dentition  of  four 
Cerithiadce  ;  the  teeth  are  broad,  as  in  MelaniadcR,  with  incurved 
and  dentated  summits.  In  Cerithidium  the  median  teeth  are 
slender  with  minute  hooks.  Habitat,  Marine,  estuary,  or  firesh 
water. 

Cerithtctm  (Adans.),  Bruguiere. 

Etymology,  ceration,  a  small  horn. 

Type,  0.  nodulosum.     PI.  VIII.,  Fig.  16. 

Shell  turreted,  many-whorled,  with  indistinct  varices ;  aper- 
ture small,  with  a  tortuous  canal  in  front ;  outer  lip  expanded ; 
inner  lip  thickened ;  operculum  homy,  paucispiral.  PI.  VllL., 
Fig.  16.* 

Distribution,  136  species.  World-wide,  the  typical  species 
tropical.  Norway,  Britain,  Mediterranean,  West  Indies,  India, 
Australia,  China,  Pacific,  Gallapagos. 

Fossil,  460  species.  Trias — .  Britain,  France,  United 
States,  &c. 

Sub-genera.  Rhinoclavis,  Sw.  C.  vertagus.  Canal  long, 
bent  abruptly ;  operculum,  sub-spiral. 

Bittiura,  Leach.  C.  reticulatum,  PI.  Viil.,  Fig.  17.  Small 
northern  species,  ranging  from  low  water  to  80  fathoms. 

Triforis,  Deshayes.  C.  perversum,  PI.  VIII.,  Fig.  18.  30 
species.     Norway — ^Australia. 

Fossil,  Eocene—.     Britain,  France. 

Shell  sinistral ;  anterior  and  posterior  canals  tubular.  The 
third  canal  is  only  accidentally  present,  forming  part  of  a 
varix. 

OerithiopaiSy  Forbes.    G.  tuberculare,  Britain. 
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SheB  lile  bittima;  prdboBcis  retractile i  operculum  pomted, 
nucleus  apicaL    Bauge  4 — 10  fatihomB. 

PoTAiODEB,  Bronguiart.    Fieslk-water  Ceritea. 

Etymoiogy,  polamoi,  a  riveT,  and  idfi,  patronymic  termination. 

Type,  P.  Lamarckii,  Brong.  (=  Cent,  tuberculatum, 
Brard.) 

Exampk,  P.  miituB.    PI.  Till.,  Fig.  19. 

Synonym*,    Tympanotomus,    Klein,    C.    &scatum,    Africa. 
Firenella,  Biseo,  C.  mammilliitum,  PI.  Till., 
Pig.  22. 

Blidl  like  cerithium,  but  without  vari' 
flu  very  numerous  typical  fossil  speciee ;  opi- 
dermia  thick,  olive  brown;  operculum  orbiculur, 
mauy-whorled. 

Diatribuiion,  i\  apeciee.  California,  Africa, 
India.  In  the  mud  of  the  Indus  they  are 
mixed  vith  species  of  ampullaria,  venat, 
pnrpura,  ottrea,  &c.     (Major  W,  E.  Baker.) 

Fouil  (species  included  with  ceritkium), 
llocene — ,    Europe. 

Stib-genera,    Oenthidea,    Sv.,  C.   decollata, 
PI.  Till.,  Fig.  24.    Aperture  rounded;  lip 
exuanded,   flattened.       Inhabit  salt  marsbea,   _,    .    „   . . . .     _ 
mangrove  swamps,  and  the  mouths  of  nvers  ; 
tiiey  are  so  commonly  out  of  the  wal«r  as  to  have  been  taken  for 
laud-shells.    Mr.  Adams  noticed  them  in  the  frosh  waters  of 
ilieinlfiriorof  Borneo,  creeping  on pontcderia  and  nedgoa;  they 
often  suspend  tltemselres  by  glutinous  threads  (Fig.  67). 

DutribiUion,  India,  Ceylon,  Singapore,  Borneo,  Fhilippises, 
Port  Easington. 

Tertbralia,  Sw.     Cerith.  teloecopium,  PI.  Till.,  Fig.  21. 

BheU  pyramidal;  columella  with  a  prominent  fold,  more  or 
less  coutinuoua  towards  the  apex ;  and  a  eecond,  loss  distinct,  on 
the  basal  front  of  the  wborle  (as  in  nennaa  (Fig.  88).  India, 
North  Australia. 

T.  t^esaipium  is  so  abundant  near  Calcutta  as  to  bo  used  for 
homing  into  lime ;  great  heaps  of  it  aro  first  exposed  to  the  sun, 
to  kill  the  animals.  They  have  been  brought  alive  to  England. 
(Benson.) 

PyrawM,  Montfort.     Corit.  paJustre,  PL  Till.,  Fig.  20. 

Shdl  with  numerous  indistinct  varices  ;  canal  straight,  oftwi 
tubular;  outer  lip  expanded.    India,  North  Australia. 

■  C  tihaii.  Lam.  ip.  ropled  Irom  A.Aua&. 
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Ceritli.  radulum  and  granulatum  of  the  "West  African  rivers 
approach  very  neax  the  fossil  potamideSy  but  they  have  numei'OXLd 
varices. 

Lampaniay  Gray  (batillaria,  Cantor).  Oerith.  zonale.  PL 
VIII.,  Fig.  23. 

Shell  without  varices,  canal  straight.     Ohusan. 

The  fossil  potamides  decusaatua,  Brug.,  of  the  Paris  batJn, 
resembles  this  section,  and  retains  its  spiral  red  bands. 


Nemn-sla,  Defrance. 

Etymology  J  nereis,  a  sea-nymph. 

Exampky  N.  trachea.    Fig.  98. 

Sliell  elongated ;  many-whorled,  nearly  cylindrical ; 
aperture  channeled  in  front ;  interior  with  continuous 
ridges  on  the  columella  and  whorls. 

Fossil,  150  species.  Inf.  oolite— U.  chalk.  Britain, 
France,  Germany,  Spain,  and  Portugal.  They  are 
most  abundant,  and  attain  the  largest  size  to  the 
south ;  and  usually  occur  in  calcareous  strata,  asso- 
ciated with  shallow- water  shells.     (Sharpe.) 

Suh-ge7tera,  1.  Neriticea,  Folds  simple:  2—3  on 
the  columella ;  1 — 2  on  the  outer  wall;  columella  solid, 
or  perforated.     Above  50  species. 

2.  Neriiiella  (Sharpe),  columella  solid;  folds  simple; 
columellar,  0 — 1 ;  outer  wall,  1. 

3.  Trochalia  (Sharpe),  columella  perforated,  with 
one  fold ;  outer  wall  simple,  or  thickened,  or  with  one 
fold;  folds  simple. 

4.  Ptygmatis  (Sharpe),  columella  solid  or  perforated, 
Fig.  08.»  usually  with  3  folds ;  outer  wall  with  1 — 3  folds,  some 

of  them  complicated  in  form. 


?  Fastigiella,  Eeeve. 

Type,  F.  carinata,  Eeeve. 

Shell  like  turritella;    aperture  with  a  short  canal  in  front 
(Cuming  Museum,  and  British  Museum). 
Fossil,  Eocene.     Paris  {Cerithium  rugosum.  Lam.). 

Aporrhais,  Aldrovandus. 

Etymology,  aporrhais  (Aristotle),  **  spout-shell,"  from  aporrhoo, 
to  flow  away. 

•  Fig.  98.  Nerinaa  trachea^  Desl.,  partly  ground  down  to  show  the  form  of  the 
interior.     Bath  oolite,  Ranville.    Con\m\Kv\.c^\tA\>'s  ^OKalSAttS&^'&aKv. 
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Rifittmym,  ChenonuB,  Philippi. 

Type,  A.  pea-pelooani      PI  IV  ,  Pig   7,  and  Fig.  99. 

5AfU -with  an  elongated  spire,  whorls  numerouB,tubercuUted; 
aperture  narrow,  with  a  abort  canal  in  front ;  outer  lip  of  the 
adalt  expanded  and  lobed  oi  digitated,  operculum  pointed, 
tamellar. 

Anim^  with  a  short  broad  muzzle,  tentacles  cyUndrical, 
bearing  the  eyes  on  prominences  near  their  bases,  outside; 
foot  abort,  angular  m  front,  branchial  plume  single,  long; 


lingual  ribbon  linear ;  teeth  single,  hooked,  denticulated ; 
oncini  3,  the  first  transTerse,  2  and  3  claw-shaped  (Pig.  lOO), 
The  dentition  of  AporrkaU  is  most  like  StTombm  and  Carinaria  ; 
and  qnite  nnljke  the  CeriihiadoB  with  which  it  baa  been  placed. 


Fifr-lOO.  AporrJuas pti-peiecani.    (WvlDgtoD.) 

n  accordance  with  the  yiows  of  Professor  Forbes.    The  animal 


IHitribuli<m,  4  species.  Labrador,  Norway,  Britain,  Medit«r- 
ranear.  West  Africa.     Range  100  fathoms, 

Fotsil;  see  Fteroceras  and  Soslellaria;  above  200  species, 
ranging  from  the  lias  to  the  chalk,  probably  belong  to  tbifl 
genus,  or  to  genera  not  yet  constituted. 

•  W(r.».  AporrMii  pa-pelcani,  J..,Irom  a  drawing  by  JoslHi*  Alder.  Eiq.,  In  tho 
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Stbuthiolabia,  Lam. 

Etymology,  $truthio,  an  ostrich  (>foot),  from  the  form  of  its 
aporture. 

Type^  S.  straminea,  PL  IV.,  Fig.  6. 

Shell  turreted ;  whorls  angular ;  aperture  truncated  in  front ; 
columella  very  oblique;  outer  lip  prominent  in 
the  middle,  reflected  and  thickened  in  the  adult; 
inner  lip  callous,  expanded;  operculum  claw- 
shaped,  curved  inwards,  with  a  projection  from 
the  outer,  concave  edge  (Fig.  101). 

Animal  with  an  elongated  muzzle?  tentacles 
cylindrical;  eye-pedicels  short,  adnate  with  the 
tentacles,    externally;    foot   broad    and    short. 

Fipr.  101.        /-r^.  ^  ^ 

Operculum  of    V-*^®^®^0 

atrvthioiarid.  Distribution,  5  species.  Australia  and  New 
Zealand,  where  alone  it  occurs  sub-fossil. 

Family  IV. — ^MEULNiADiE. 

Shell  spiral,  turreted ;  with  a  thick,  dark  epidermis ;  aperture 
often  channeled,  or  notched  in  front ;  outer  lip  acute ;  operculum 
homy,  spiral.  The  spire  is  often  extensively  eroded  by  the 
acidity  of  the  water  in  which  the  animals  live. 

Animal  vdth.  a  broad  non-retractile  muzzle ;  tentacles  distant, 
subulate ;  eyes  on  short  stalks,  united  to  the  outer  sides  of  the 
tentacles ;  foot  broad  and  short,  angulated  in  front ;  mantle- 
margin  fringed ;  tongue  long  and  linear,  with  a  median  and  3 
latoral  series  of  hooked  multi-cuspid  teeth.  Often  viviparous. 
Inhabiting  fresh -water  lakes  and  rivers  throughout  the  warmer 
parts  of  the  world. 

Melania,  Lam. 

JSiymologyj  melania,  blackness  (from  melas). 

Type,  M.  amarula.     PI.  VIII. ,  Fig.  25. 

iSynonyma,  Thiara,  Megerle.     Pyrgula,  Crist. 

Sh^ll  tuiTeted,  apex  acute  (unless  eroded) ;  whorls  orna- 
mented with  striae  or  spines ;  aperture  oval,  pointed  above ; 
outer  lip  sharp,  sinuous;  operculum  subspiral.  PL  VIII., 
Fig.  25.* 

Bistrihution,  361  species.  South  Europe,  India,  Philippines, 
Pacific  Islands,  Distinct  groups  in  the  southern  States  of 
North  America. 
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Fossil i  25  species.    Wealden — .    Europe  (v.  chemnitzia). 

Sub-genera,  ifetona^ria,  Bowdich.  M.  flummea.*  PI.  VIII., 
Fig.  26.  Aperture  somewhat  produced  in  front;  operculum 
with  rather  numerous  whorls.  This  section  includes  some  of 
the  largest  species  of  the  genus,  and  is  well  typified  by  the 
fossil,  M,  Sowerhii  (cent,  melanoides,  Sby.),  of  the  Woolwich 
sands.     Old  World,  India,  Philippines. 

Vihex,  Oken,  V.  fuscatus,  PL  Ym.,  Pig.  29.  V.  auritus. 
West  AMca.  Whorls  spirally  ridged,  or  muricated;  aperture 
broadly  channeled  in  front. 

Ceripkasia,  Sw.,  C.  sulcata.  North  America.  Aperture  like 
vibex ;  slightly  notched  near  the  suture. 

HemisinuSf  Sw.,  H.  lineolatus.  West  Indies.  Aperture 
channeled  in  front. 

MelafusuSy  Sw,  (lo.  Lea.  Glottella,  Gray.)  M.  fluviatilis. 
PI.  VIII,,  Fig.  27.  United  States.  Aperture  produced  into  a 
spout  in  front. 

Mddtomay  Anthony  (not  Sw.)  M.  altilis. 

Shell  like  anculotus ;  with  a  deep  slit  at  the  suture.  United 
States.  • 

Anculotus,  Say.    A.  praemorsus.     PI.  Viil.,  Fig.  28. 

Shell  globular ;  spire  very  short ;  outer  lip  produced.  United 
States. 

Amnicola,  G.  and  H.  A.  isogona.  PI.  IX.,  Fig.  23.  United 
States ;  inhabits  the  fresh  waters  of  New  England,  gregarious 
on  stones  and  submerged  plants. 

Chilostoma,  Desh.  M.  marginala,  Eocene.  Paris.  Peristome 
thickened  externally,  all  round. 

Clea,  Bens.     C.  annesleyi.     South  India. 

Paludomus,  Swainson. 

Etymology,  paltis,  a  marsh,  and  domus,  home. 

Synonyms,  Tanalia,  Gray.    Hemimitra,  Sw. 

Type,  P.  aculeatus,  Gm.  species.    PI.  IX.,  Fig.  34. 

Shell  turbinated,  smooth,  or  coronated ;  outer  lip  crenulated ; 
olivaceous  with  dark  brown  spiral  lines. 

Distribution,  25  species.  Ceylon  (Himalaya  ?)  in  the  moun- 
tain-streams, sometimes  at  an  elevation  of  6,000  feet.  The 
Himalayan  species  {m^lania  conica.  Gray,  hemimitra  retvsa,  Sw., 
and  several  others),  referred  to  this  genus,  have  a  concentric 
operculum,  VikQ  palvdina, 

*  This  is  a  good  section  of  meUmML^  but  Mr.  Gray's  type  does  not  well  represent  it, 
being  mare  like  &jnrena  in  tlie  form  of  its  aperture. 
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Melanopsis,  Lam. 

Types,  M.  buccinoides,  M.  costata.    PL  Ym.,  Pig.  30. 

Shell  body- whorl  elongated ;  spire  short  and  pointed ;  apei*- 
ture  distinctly  notched  in  front ;  inner  lip  callous ;  operculum 
sub-spiral. 

Distribution,  21  species.     Spain,  Asia  Minor,  New  Zealand. 

Fossil,  25  species.    Eocene — .    Europe. 

Sub-genus,  Firena,  Lam,  (faunus,  Montfort)  P.  atra.  PI. 
Vin.,  Fig.  31.    Spire  elongated,  many-whorled ;  outer  lip  of 


/■ 

Fig.  102.  Firena  atra,    (WUton.) 

the  adult  produced.    Teeth  3.  1.  3,  as  in  Fig.  102. 

Distribution,  4  species  P  South  AMca,  Madagascar,  Ceylon, 
Philippines. 

Family  V. — ^TuBRiTELLrD^. 

8heU  tubular,  or  spiral ;  upper  part  partitioned  oS;  aperturo 
simple ;  operculum  homy,  many-whorled. 

Animal  with  a  short  muzzle ;  eyes  immersed,  at  the  outer 
bases  of  the  tentacles ;  mantle-margin  fringed ;  foot  very  short; 
branchial  plume  single;  tongue  armed;  dentition  3.  1.  3. 

TUERITELLA,  Lam. 

Etymology,  diminutive  of  turris,  a  tower. 

Synonyms,  Terebellum,  Torcula,  Zaria,  and  Eglisia  (Gray.) 

Type,  T.  imbricata.     PI.  LX.,  Fig.  1. 

Shell  elongated,  many-whorled,  spirally  striated;  aperture 
rounded,  margin  thin ;  operculum  homy,  many-whorled,  with 
a  fimbriated  margin. 

Animal  with  long,  subulate  tentacles ;  eyes  slightly  promi- 
nent ;  foot  truncated  in  front,  rounded  behind,  grooved  beneath; 
branchial  plume  very  long;  lingual  ribbon  minute;  median 
teeth  hooked,  denticulated  ;  uncini  3,  serrulated.  Carnivorous  ? 

Distribution,  73  species.  World-wide.  Ranging  from  the 
Laminarian  Zone  to  100  fathoms.  West  Indies,  United  States, 
Britain  (1  species),  Iceland,  Mediterranean,  West  Africa,  China, 
Australia,  West  America. 

Fossil,  172  species.  Neocomian — .  Britain,  &c.,  South 
America,  Australia,  Java, 
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Sub-genera,  Proto^  Befr.,  P.  cathedralis,  PI.  IX.,  Fig.  3, 
aperture  truncated  below. 

Mesaliay  Gray,  M.  sulcata  (var.),  PL  IX.,  Pig.  2.  Greenland 
- — South  AMca* 

Foaail,  Eocene.    Britain,  Prance. 

C-ffiCDM,  Fleming. 

Synonyms,  Comiculina,  Miinster.  Broclius,  Bronn.  Odontl- 
dium,  Phil. 

Type,  C.  trachea,  PI.  IX.,  Fig.  5.    Young  species,  Fig.  6, 

SheU  at  first  discoidal,  becoming  decollated  when  adult; 
tubular,  cylindrical,  arched;  aperture  round,  entire;  apex 
closed  by  a  mammillated  septum.  Operculum  homy,  many- 
whorled.  Lingual  teeth,  0 ;  uncini,  2,  the  inner  broad  and 
serrulated. 

Distribution,  Britain,  11  species,  10  fathoms.    Mediterranean. 

FossHi  4  species.    Eocene — .    Britain,  Castelarquato. 

VERMETtrs,  Adanson.    Worm-shell. 

Synonyms,  Siphonium,  Gray.     Serpuloides,  Sassi. 

Typesy  V.  lumbricalis,  PL  IX.,  Fig.  7. 

SJiell  tubular,  attached;  sometimes  regularly  spiral  when 
young ;  always  irregular  in  its  adult  growth ;  tube  repeatedly 
partitioned  off;  aperture  round;  operculum  circular,  concave 
externally. 

Distribution,  31  species.  Portugal,  Mediterranean,  AMca, 
India. 

Fossil,  12  species.    Neocomian — .     Britain,  France,  &c. 

$  8tib-genus,  Spiroglyphus,  Baud.  S.  spirorbis  Dillwyn  species, 
irregularly  tubular ;  attached  to  other  shells,  and  half  buried 
in  a  furrow  which  it  makes  as  it  grows.    Perhaps  an  annelide  P 

PetcUoconchus,  sculpturatus,  Lea,  1843. 

Miocene,  United  States,  St.  Domingo,  South  Europe. 

Sliell  with  two  internal  ridges  running  spirally  along  the 
columella,  becoming  obsolete  near  the  apex  and  aperture. 

SlLIQTJABIA,  Brug. 

Etymology,  siliqua,  a  pod. 

Typo,  S,  anguina,  PL  IX.,  Fig.  8. 

Shell  tubular ;  spiral  at  first,  irregular  afterwards ;  tube  with 
a  continuous  longitudinal  slit. 

DistribtUi<m,  8  species.  Mediterranean,  North  Australia. 
Found  in  sponges. 

Fosst'?,  10  epedea.    Eocene — .    France,  &c. 

AT  a 
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SoALABiA,  Lam.    Wentle-trap. 

Etymology i  scalaris,  like  a  ladder. 

Type,  S.  pretiosa,  PI.  IX.,  Fig.  9.     (=  T.  soalaris,  L.) 

Shell  mostly  pure  white  and  lustrous;  turreted;  many- 
whorled;  whorls  round,  sometimes  separate,  ornamented  with 
numerous  transverse  ribs  ;  aperture  round ;  peristome  con- 
tinuous; operculum  homy,  few-whorled. 

Animal  with  a  retractile  proboscis-like  mouth;  tentacles 
close  together,  long  and  pointed,  with  the  eyes  near  their  outer 
beises ;  mantle-margin  simple,  with  a  rudimentary  siphonal 
fold ;  foot  obtusely  triangular,  with  a  fold  (mentum)  in  fi:ont« 
Lingual  dentition  nearly  as  in  bull<i ;  teeth  0 ;  uncini  nume- 
rous, simple;  sexes  distinct;  predacious?  Bange  from  low 
water  to  80  fathoms*  The  animal  exudes  a  purple  fluid  when 
molested. 

Distrihuttorii  104  species.  Mostly  tropical.  Greenland, 
Norway,  Britain,  Mediterranean,  West  Lidies,  China,  Australia, 
Pacific,  West  America. 

Fossil,  nearly  100  species.  Coral-rag — .  Britain,  North 
America,  Chili,  Lidia. 

PaMILY  VI.— LlTTOB,Il{rDiE, 

Shell  spiral,  turbinated  or  depressed,  never  pearly ;  aperture 
rounded ;  peristome  entire ;  operculum  homy,  pauci-spiral. 

Animal  with  a  muzzle-shaped  head,  and  eyes  sessile  at  the 
outer  bases  of  the  tentacles ;  tongue  long,  armed  with  a  median 
series  of  broad,  hooked  teeth,  and  3  oblong,  hooked  uncini. 
Branchial  plume  single.  Foot  with  a  linear  duplication  in 
front,  and  a  groove  along  the  sole.  Mantle  with  a  rudimentary 
siphonal  canal ;  operculum  lobe  appendaged. 

The  species  inhabit  the  sea,  or  brackish  water,  and  are  mostly 
littoral,  feeding  on  algae. 

LiTTORiKA,  Ferussac.     Periwinkle. 

Etymology,  littoralis,  belonging  to  the  sea-shore. 
Type,  L.  littorea,  PI.  IX.,  Fig.  10. 
Shell    turbinated,    thick,    pointed,   few-whorled; 
aperture  rounded,  outer  lip  acute,  columella  rather 
flattened,  imperforate,  operculum  pauci-spiral.  Fig. 
103.     Lingual  teeth  hooked  and   trilobed;    uncini 
Fig  103.     hooked  and  dentated  (Fig.  104). 
Distrihiition,  131  species.     The  periwinkles  are  found  on  the 
ficii    tore  in  all  parts  oi  tliQ  wotVQl.    \tl  ^"^  ^«3^<i  '^^k^  live 


vitbm  tii6  inflneuoe  of  fresh  water,  and  frequently  become  dia- 
tortcd;  limiUr  monstrosities  are  found  in  the  Norwich,  crag. 


The  conunon  species  (£.  lillorea)  is  OTiparouB ;  it  inhabits  the 
lowest  EOnea  of  Bea-weed  between  tide<markia.  An.  allied  species 


(nprodnctiva  onAcfl,  OKI 
the  right  side), 
t,  Mlivary  glud. 


Fig.  lOS.  liUarata  KOerila  $  :  [atitr 

(Z.  rtalii')  frequents  ft  higher  roffioti,  Theve  it  is  8car<Sely  reached 
l>y  the  tide;  it  is  viviparous,  aud  Ihc  yiiimg  lia,^6  s.  \issi  ^^ 
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before  their  birth,  in  consequence  of  which  the  species  is  not 
oaten.  The  tongue  of  the  periwinkle  is  two  inches  long ;  its 
foot  is  divided  by  a  longitudinal  line,  and  in  walking  the  sides 
advance  alternately.  The  periwinkle  and  trochus  are  the  food 
of  the  thrush,  in  the  Hebrides,  during  winter.  The  lingual  canal 
of  the  periwinkle  passes  from  the  back  of  the  mouth  imder  the 
oesophagus  for  a  short  distance,  then  turns  up  on  the  right 
side,  and  terminates  in  a  coil  (like  spare  rope)  resting  on  the 
plaited  portion  of  the  gullet.  It  is  2^  inches  long,  and  contains 
about  600  rows  of  teeth ;  the  part  in  use,  arming  the  tongue, 
comprises  about  24  rows.*  The  dental  ribbon  of  BiaeUa  is  above 
2  inches  long,  and  coiled  as  in  LiUorina,     (Wilton.) 

Fossil,  10  species  ?    Miocene — .    Britain,  &c.    It  is  probable 
that  a  large  proportion  of  the  oolite  and  oretaceous  shells 


Fig.  106.  Operculum  and  teeth  of  Hisella,    (Wilton.)    The  central  tooth  should  b6 

pointed,  not  blunt  as  in  the  figure. 

referred  to  turho  belong  to  this  genus,  and  especially  to  the 
section  tectaria. 

Sub-genera.  Tectaria^  Cuvier,  1817  (=3=  Pagodella,  Sw.),  L. 
pagodus,  PI.  IX.,  Fig.  11. 

Shell  miiricated  or  granulated ;  sometimes  with  an  umbilical 
fissure ;  operculum  with  a  broad,  membranous  border.  "West 
Indies,  Zanzibar,  Pacific. 

Modulus^  Gray.    M.  Tectum,  PI.  IX.,  Pig.  13. 

Shell  trochiform  or  naticoid ;  porcollanous ;  columella  per- 
forated; inner  lip  worn  or  toothed;  operculum  homy,  few- 
whoi  led. 

♦  r  I  Fig.  105  is  shown  the  manner  in  which  a  gasteropod  may  be  laid  out  for 
exan  .ination,  under  water ;  the  body  requires  to  be  fixed,  and  the  cut  edges  of  the 
mantle  to  be  kept  open  with  needle  points.  A  convenient  trough  may  be  made  of  a 
plain  earthenware  soap-dish,  by  cutting  a  piece  of  sheet-cork  (such  as  bootmakers  use) 
to  fit  the  bottom,  and  fixing  it  to  a  piece  of  sheet'lead  of  the  same  size  with  a  couple 
of  ii  dia  rubber  bands.  Tlie  instruments  required  for  dissecting  are  simply  a  pair  of 
fine-^mnted  scissors,  a  few  broken  needles,  a  penknife,  or  scalpel,  and  a  pair  of  forceps 
with  fine  curved  points. 
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Distrihfdwnf  Pliilippines,  West  America. 

Fo88aru8  (Adans.),  Pliilippii    F.  sulcatus,  PI.  IX.,  Fig.  12. 

Synonym^  Phasianema,  Wood. 

Shell  perforated ;  inner  lip  thin ;  opercnlmn  not  spiral. 

DiatrHmtiorii  Mediterranean. 

Fosaily  3  species.     Miocene—.    Britain,  Mediterranean. 

Risella^  Gray.    Lit.,  melanostoma,  PI.  IX.,  Fig.  14. 

Shell  trocliiform,  with  a  flat  or  concave  base ;  whorls  keeled ; 
aperture  rhombic,  dark  or  variegated,  opercnlum  pauci-spiral. 

Distribution,  New  Zealand. 

Conradiaf  Adams.  Aperture  circular.  3  species,  Japanese  seas. 

Couthouyia,  Adams.  Shell  ovate,  with  an  acute  spine ;  aper- 
ture semi-oval.     1  species,  Japanese  seas. 

SoLABnTH,  Lam.    Stair-case  shell. 

Etymology^  solarium,  a  dial. 

Synonyms,  architectoma,  Bolten.  Philippia,  Gray.  Helico- 
cryptus,  D*Orbigny  ? 

Type,  S.  perspectivum,  PI.  IX.,  Fig.  15. 

Shell  orbicular,  depressed ;  umbilicus  wide  and  deep ;  aper- 
ture rhombic ;  peristome  thin ;  operculimi  homy,  sub-spiral. 

The  spiral  edges  of  the  whorls,  seen  in  the  umbilicus,  have 
been  fancifully  compared  to  a  winding  stair-case. 

Distrihution,  26  species.  Tropical  seas.  Mediterranean,  East 
Africa,  India,  China,  Japan,  Australia,  Pacific,  West  America. 

Fossil,  6Q  species.  Eocene — .  Britain,  &c.  26  other  species 
(oolites— chalk)  are  provisionally  referred  to  this  genus;  the 
oi^taceous  species  are  nacreous  (v.  trochus). 

Sub-genera,  Torinia,  Gray.  T.  cylindracea,  oper- 
culum conical,  multi-spiral,  with  projecting  edges, 
Fig.  107.    Living,  New  Ireland. 

Fossil,  Eocene.     Britain,  Paris. 

Bifrontia,  Desh.  {Omalaxis,  Desh.)  S.  bifrons, 
discoidal,  the  last  whorl  disengaged.  1  recent 
species.    Madeii^.  Fig.  i07.« 

Fossil,  6  species.    Eocene.    Paris,  Britain. 

f  Orbis,  Lea.     Discoidal,  whorls  quadrate. 

Fossil,  Eocene.    America. 

Discohelix  (calculiformis)  Dunker,  1851.  Lias^  Gottingen. 
This  name  was  proposed  for  the  depressed  Euomphali  of  the 
Lower  Oolites,  of  wldch  there  are  several  species  in  Normandy 
and  England. 

•  OperctiJum  of  S.  patuluMt  Lam.  \,  from  D«tba7<MU 
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Shell  usually  sinistral,  flat,  or  concaye  above;  aperture 
quadrangulaTi 

Flatyatoma  (Suessi)  Homes,  I800.     jfna*,  Hallstadt. 

Shell  discoidal,  sinistral  P  sculptured ;  peristome  suddenly 
expanded,  plain;  aperture  witli  an  inner  rim,  circular,  a  ad 
deflected  (upwards)  at  right  angles  to  the  plane  of  the  shell. 
Several  examples  have  occurred. 

Fhilippia  (lutea)  Gray,  has  a  multi-^erpiral  operculum^  and 
the  animal  is  like  Trochvs,     (Philippi*) 

Paludeatrina  (lapidum)  D*Orbigny  part*  Fresh  -waters  of 
South  America. 

Shell  conic,  few-whorled,  epidermis  green ;  aperture  oblique, 
peristome  abruptly  reflected ;  operculum  claw-like.  The  typical 
species  appear  to  be  Melaniadce,  but  some  small  shells  like 
ffydrohia  have  been  included  in  the  genus. 

pHORtrs,  Montfort.    Carrier-shell. 

Etymology y  phoreuSy  a  carrier. 

Synonyms,  Onustus,  Humph.,  Xenophorus,  Fischer. 

Examples^  P.  conchyliophorus.  Bom.    P.  corrugatus,  PL  X., 

I'lg.  1. 

Shell  trochiform,  concave  beneath;  whorls  flat, 
with  foliaceous  or  stellated  margins,  to  which  shells, 
stones,  &c.,  are  usually  affixed;  aperture  very 
oblique,  not  pearly;  outer  lip  thin,  much  producsd 
above,  receding  far  beneath ;  opetrjulum  homy,  im- 
bricated, nucleus  external,  as  in  purpura  and  paXn-^ 
Fig^  108.  fjioYfius,  with  the  transverse  scar  seen  through  it,  Fig. 
108.     (Museum  Cuming.) 

Animal  with  an  elongated  (non-retractile?)  proboscis;  ten- 
tacles long  and  slender,  with  sessile  eyes  at  their  outer  bases ; 
sides  plain ;  foot  narrow,  elongated  behind. — ^Adams.  Related 
to  acalaria  ? 

Most  of  the  phori  attach  foreign  substances  to  the  margins  of 
their  shells  as  they  grow,  particular  species  affecting  stones, 
whilst  others  prefer  shells  or  corals.  They  are  called  **  mineral- 
ogists" and  **  conchologists,"  by  collectors;  F»  solan's  and 
P.  iadicus  are  nearly  or  quite  free  from  these  disguises.  They 
are  said  to  frequent  rough  bottoms,  and  to  scramble  over  the 
ground,  like  the  strombs,  rather  than  glide  evenly. 

Distribution,  9  species.     West  Indies,  India,  Malacca,  Philip- 
pines, China,  and  West  America. 
Fossily  15  species.    Chalk? — Eocene — *    Britain  and  France. 
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Shells  extremely  like  the  recent  pkorua,  are  met  with  even  in 
the  caxb.  limestone  and  lias. 

Lacttka,  Turton. 

Etymology i  lacuna,  a  fissure. 

Tyjpc,  L.  pallidula  (PI.  IX.,  Fig.  16). 

Synonymy  Medoria,  Gray. 

Shdl  turbinated,  thin ;  aperture  semi-lunax ;  columella  fiat- 
tened,  with  an  umbilical  fissure ;  operculum  pauci-spiral. 

Animal;  operculigerous  lobe  furnished  with  lateral  wings  and 
tentacular  filaments.  Teeth  dcusped;  uncini  1,  2,  dentated, 
8  simple.  Spawn  {potheca)  vermiform,  thick,  semi-circular. 
Bange,  low  water — 50  fathoms. 

Distrihutiouy  16  species.  Northern  shores,  Norway,  Britain, 
Spain. 

Fossil,  1  species.    Glacial  beds,  Scotland, 

LmoPA,  Bang. 

Etymology,  litosy  simple,  ope,  aperture. 

Type,  L.  bombyx  (PI.  IX.,  Fig.  24). 

Shell  minute,  pointed ;  aperture  slightly  notched  in  front ; 
outer  lip  simple,  thin ;  inner  lip  reflected ;  operculum  spiral. 

ZHstrihutioni  6  species.  Atlantic  and  Mediterranean,  on  float- 
ing sea- weed,  to  which  they  adhere  by  threads. 

Fossil,  1  species.    PHocene  (Crag). 

BissoA,  Fremenrille. 

Etymology,  named  after  Bisso,*  a  French  zoologist. 

Type,  B.  labiosa  (PI.  IX.,  Fig.  17). 

Synonym,  Cingula,  Flem. 

Shell  miimte,  white  or  homy;  conical,  pointed,  many-whorled; 
smooth,  ribbed,  or  cancellated;  aperture  rounded;  peristome 
entire,  continuous ;  outer  Hp  slightly  expanded  and  thickened ; 
operculum  sub-spiral. 

The  animal  has  long,  slender  tentacles,  with  eyes  on  small 
prominences  near  their  outer  bases ;  the  foot  is  pointed  behind ; 
the  operculigerous  lobe  has  a  wing-like  process  and  a  filament 
{cirrus)  on  each  side.  Lingual  teeth  single,  sub-quadrate, 
hooked,  dentatd;  uncini  3;  1  dentated,  2,  3,  claw-shaped. 
They  range  from  high- water  to  100  fathoms,  but  abound  most 
in  shallow  water,  near  shore,  on  beds  oifucus  and  zostera. 

Distrihution,  about  70  species.     Universally  distributed,  but 

*  It  is  much  to  be  regretted  that  some  modem  naturalists  bare  tried  to  find  out  and 
bring  nt  us*  the  obscure  genera  of  Bisso,  and  the  worthless  fabrications  of  Montfoit 
and  Bafinesque,  which  had  better  have  remained  \uikii07;ii. 
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most  abundant  in  the  north  temperate  zone.  North  America, 
West  Indies,  Norway,  Britain,  Mediterranean,  Caspian,  India, 
&c.  Rissoa  parva  adheres  to  sea- weeds  by  threads,  like  litiopa. 
(Gray.) 

Fossily  100  species.    Permian — .    Britain,  France,  &c. 

Suh-genera,  Biasaina,  D'Orbigny.  Aperture  channeled  in 
front.  66  living  species.  Fossil  (10  species  Bath  ojlite. — 
Britain.) =Tw&a,  Lea?  America. 

Hydrohia^  Hartm.  ( = Paludinella,  Lov6n. )  Shell  smooth ;  foot 
rounded  behind ;  operculigerous  lobe  without  filament.  Type^ 
littorina  ulvae  (PI.  IX.,  Fig.  18).  Disinrihutiony  50 species.  jP(mw7, 
10  species.    Wealden— .     Britain,  &c. 

Syncera^  Gray  (Assiminea,  Leach).  S.  hepatica.  8htU  like 
Hydrobia ;  tentacles  connate  with  the  eye  pedicels,  which  equal 
them  in  length.  Teeth  5 — 7  cusped;  uncini  1,  2,  dentated,  3 
rounded.  Dietribution,  2  specieS)  brackish  water.  Britain  and 
India. 

Nematura^  Benson.  N.  deltse  (PL  IX.,  Fig.  21.)  Apertm^ 
contracted ;  peristome  entire ;  operculum  pauci-spiral.  FoasUf 
Eocene.    Isle  of  Wight. 

Jeffrey aia.  Alder  (=Bisso611a,  Gray,  MS.),  J.  diaphana.  Shell 
minute,  translucent ;  operculum  seinilunar,  imbricated,  with  a 
projection  from  the  straight,  inner  side  (PI.  IX.,  Fig.  19). 
Head  elongated,  deeply  cleft,  and  produced  into  two  tentacular 
processes ;  mouth  armed  with  denticulated  jaws,  and  a  spinous 
tongue ;  tentacles  linear,  eyes  far  behind,  prominent,  only  visible 
through  the  shell ;  foot  bi-lobed  in  front.  6  species.  Britain. 
On  sea-weed,  near  low- water.  (Alder.)  There  axe  eight  other 
species  in  the  Japanese  seas. 

Skenea,  Fleming. 

Etymology,  named  after  Dr.  Skene,  of  Aberdeen,  a  contem- 
poraiy  of  Linnceus. 

Synonym,  Belphinoidea,  Brown. 

Type,  S.  planorbis  (PL  IX.,  Eig.  20). 

Shell  minute  orbicular,  depressed,  few-whorled ;  peristome 
continuous,  entire,  round ;  operculum  pauci-spiral.  ^mmaZ  like 
rissoa,  foot  rounded  behind.  Found  under  stones  at  low- water, 
and  amongst  the  roots  of  coraUina  officinalis. 

Distribution,  ?  species.  Northern  seas,  Norway,  and  Britain. 
S.  comuella)  Straits  of  Korea  (Adams). 

?  Trtjkoatella,  Risso.     Looping-snail. 
TKpe,  T.  truncatula  (^\.  IX, ,  Y\%s  1h\    ^^S^.,  Hanley  ^ 
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She  mnute,  cyL'ndrical,' truncated;  whorls  striated  trans- 
versely; aperture  oval,  entire;  peristome  continuous;  operculum 
sub-spiral! 

Animal  "with  short,  diverging  triangular  tentacles ;  eyes 
centrally  behind ;  head  bi-lobed ;  foot  shoi*t,  rounded  at  each 
end.     (Forbes.) 

The  trunaitelloe  are  found  on  stones  and  sea- weeds  between 
tide-marks,  and  survive  many  weeks  out  of  the  water.  (Lowe.) 
They  walk  by  contracting  the  space  between  their  Hps  and  foot, 
like  the  geometric  caterpillars.  (Gray.)  They  are  found  semi- 
fossil  along  with  the  human  skeletons  in  the  modem  limestone 
of  Guadaloupe. 

Distributicmy  15  species.  West  Indies,  Britain,  Mediterranean, 
Eio,  Cape,  Mauritius,  Philippines,  Australia,  Pacific.  (Cuming.) 

?  LiTHOGLYPHUS,  Megerle. 

Type^  L.  foscus  (PI.  IX.,  Fig.  22). 

SJiell  naticoid,  often  eroded;  whorls  few,  smooth;  aperture 
large,  entire ;  peristome  contiiiuous,  outer  line  sharp,  inner  lip 
callous;  umbilicus  rimate;  epidermis  olivaceous;  operculum 
pauci-spiral. 

Distribidion,  5  species.    Europe  and  Oregon. 

Family  YTE. — FALxmrniDM. 

Shell  conical  or  globular,  with  a  thick,  olive-green  epidermis ; 
aperture  rounded;  peristome  continuous,  entire;  operculum 
homy  or  shelly,  normally  concentric. 

Animal  with  a  broad  muzzle ;  tentacles  long  and  slender ; 
eyes  on  short  pedicels,  outside  the  tentacles.  Inhabiting  fresh 
waters  in  all  parts  of  the  world. 

Palttdina,  Lam.    Eiver-snail. 

Etymology ^  palu8  {paludis)^  a  marsh. 

Synonym^  Viviparus,  Gray. 

Type,  P.  Listeri  (PL  IX.,  Fig.  26).     (P.  vivipara,  Fig.  68.) 

Shell  turbinated,  with  round  whorls ;  aperture  slightly  angular 
behind;  peristome  continuous,  entire;  operculum  homy,  con- 
centric. Animal  with  a  long  muzzle,  and  very  short  eye- 
pedicels  ;  neck  with  a  small  lappet  on  the  left  side,  and  a  larger 
on  the  right,  folded  to  form  a  respiratory  siphon ;  gill  comb-like, 
single;  tongue  short;  teeth  single,  oval,  slightly  hooked  and 
denticulated ;  uncini  3,  oblong,  denticulated.    The  paludinsB  are 
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meV-^  eiloTigated,  slender.  Inhabits  lakes  and  riyers 
a.g\i.orcLti  't^e  ^warmer  parts  of  tlie  world,  retiring  deep  into  the 
i  YEL  \ikxo  ^Lry  season,  and  capable  of  soryiving  a  drought,  or 
xvoval  £roxxi.  tlie  water  for  many  years.  In  the  lake  Mareotis, 
ti<i  Bit  \^e  xELOuth  of  the  Indus,  ampullarise  are  abundant,  mixed 
n  \)ti  Txvaxixi.e  gOuoIIs.    Their  eggs  are  large,  enclosed  in  capsules, 


Fig.  110.  AmpuUaria  fflobosa.    (Wilton.) 

and  aggregated  in  globular  masses.  The  dentition  of  A»  gJohosa 
is  shown  in  Fig.  110. 

DistrihiUionf  136  species.  South  America,  West  Indies,  Africa, 
India. 

Sub-genera.  Fomus,  Humph.  A.  ampullacea.  Operculum 
homy. 

Marisa,  Gray  (ceratodes,  Guilding).  A.  comu^arietes  (PI.  IX., 
Fig.  31).    Operculum  homy.     Shell  discoidal. 

Asolme^  D*Orbigny.  A.  platse.  Animal  without  a  respiratory 
siphon ;  operculum  shelly.     THstribviion,  South  America. 

Lanistea,  Montf.  A.  bolteniana,  L.  (PI.  IX,,  Fig.  32).  Shell 
reversed,  umbilicated,  peristome  thin ;  operculum  homy.  Dis- 
trtbutian,  West  Africa,  Zanzibar,  Nile. 

MeladomtiSy  Sw.  Paludina  olivacea,  Sby.  Shell  reversed, 
impei-forate  ;  peristone  thin ;  operculum  horny. 

?  AMPHiBOiiA,  Schumacher. 

Synonyms^  Ampullacera,  Quoy.    Thallicera,  Sw. 

Type,  A.  australis  (PI.  IX.,  Fig.  33). 

Shell  globular,  with  an  uneven,  battered  surface  ;  columella 

fissured ;  outer  lip  channeled  near  the  suture  ;  operculum  homy, 

sob-spiral.     Animal  without  tentacles;  eyes  placed  on  round 

lobes ;  air-breathing ;  respiratory  cavity  closed,  except  a  small 

valvular  opening  on  the  right  side  ;  a  large  gland  occupies  the 

position  of  the  gill  of  paludina;  sexes  united.     (Quoy.)     Mr. 

Gray  places  this  genus  amongst  the  true  pulmonifera, 

Mtrihution,  3  species.  Shores  of  New  Zealand  and  the  Pacific 
IshndB,  The  living  shells  sometimes  have  serpuJce  attached  to 
tM-^'      (Cuming.)    They  are  eaten  by  the  New  Zealanders. 
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Taivata,  MQller.    Valve-shell. 

Typa,  v.  pisoinalia  (PI.  IX.,  Fig.  28).  V.  criateta  (R.  IX., 
Fig.  29). 

Shell  turbinated,  or  discoidal,  nmbilicated ;  whorls  TOimd  or 
keeled ;  aperture  not  modified  by  the  last  whorl ;  jwriBtome 
entire ;  operculum  homy,  multi- spiral. 

Anifnal  with  a  produced  muzzle ;  tentacles  long  and  slender, 
eyes  at  their  outer  bases ;  foot  bi-lobed  in  front ;  branchial 
piume  long,  pectinated,  partially  exserted  on  the  right  side, 
when  the  animal  is  walking.  Lingual  teeth  broad ;  oncini  3, 
lanceolate ;  all  hooked  and  denticulated. 

Diatribaiion,  IS  species.     Britain  and  Korth  America. 

Fossil,  19  species.    Wealden — .    Britain,  Belgium,  &o. 

Family  VIII.— NEKiriD^. 
iSArfi  thick,  semi- globose ;  spire  Tory  small;   cavity  simple, 
ttom.  the  absorption  of  the  internal  portions  of  the  whorls ;  aper- 
ture semi-lunate ;  columellar  sideexpandedandflatteited;  outer 


lip  acute ;  operculum  shelly,  sub-spiral,  articulated. 

At  each  end  of  the  columella  thcro  is  an  oblong  muscular  im- 
pression, connected  on  the  outer  side  by  a  ridge,  on  which  the 
operculum  rests ;  within  this  ridgo  tbo  inner  layers  of  the  shell 
aro  absorbed. 

Animal  wilk  a  broa4,  short  muzzle,  and  long  slender  tentacles; 
eyes  on  prominent  pedicels,  at  the  outer  bases  of  the  tentacles ; 
foot  oblong,  triangular.  Lingual  dentition  similar  to  the  tvr- 
hinidue.     Teeth  7  ;  uncini  very  numerous. 

Nebita,  L.     Ncrite. 
Etymology,  Neritea,  a  sea-snail,  from  nereli. 
Type.  N.  uatulata  (PI.  IX.,  Fig.  35). 

•  Fig-  III.  A'crila  jiolila,  L.  (Iiuni  CJaav  K.4GLiimijtdl,'Se«  IreliuiL 
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BJieCl  thick,  smooth  or  spirally  grooved;   opidermis  homy; 
onter   lip    thickened  and    sometimes  denticulated 
"Within;    columella  broad  and  flat,  with  its  inner 
edge    straight   and    toothed;    operculum    shelly, 
i^g.  112. 

Di^trihuttony  173  species.    Nearly  all  warm  seas. 
West    Indies,    Bed    Sea,    Zanzibar,    Philippines,     Fig.  ii2.« 
Australia,  Pacific,  West  America.     (Cuming.)     Many  of  the 
American  species  dwell  in  the  streams;   one  species  at  the 
Philippines  sometimes  climbs  up  trees. 

Fossily  60  species.  Lias — .  Britain,  &c.  The  palaeozoic  nerites 
are  referred  by  D*Orbigny  to  turhoy  naticuy  &c,  N.  haliotis  is  a 
pileopsis. 

Sub-genera.  Neritomay  Morris,  1849.  N.  sinuosa,  Sby. 
Portland  stone,  Swindon.  (Mus.,  Lowe.)  Shell  ventricose, 
thick ;  apex  eroded ;  aperture  with  a  notch  in  the  middle  of  the 
outer  lip.  Casts  of  this  shell  are  common,  and  exhibit  the 
condition  of  the  interior  characteristic  of  all  the  nerites  ;  it  was 
probably  fresh  water. 

Nentopsisy  Grateloup.  N.  radula  (PI.  Vni.,  Fig.  9).  Shell 
like  nerita;  inner  lip  with  a  single  notch  in  the  centre. 

Dtatrihutiony  1  species.     Pacific. 

JFoBsily  20  species.     Trias  ?    Britain,  France,  &c. 

VdateSy  Montf.  N.  perversa,  Gm.  (PI.  IX.,  Fig.  36).  Inner 
lip  very  thick  and  callous ;  outer  lip  prolonged  behind,  and  par- 
tially enveloping  the  spire. 

Ptleolus  (Cookson),  J.  Sowerby. 

Etymology y  pileolns,  a  little  cap. 

Type,  P.  plicatus  (PI.  IX.,  Figs.  37,  38). 

Shell  limpet-like  above,  with  a  sub-central  apex ;  concave 
beneath,  with  a  small  semi-lunar  aperture,  and  a  columellar 
disc,  surrounded  by  a  broad,  continuous  peristome. 

Distrihutiony  marine ;  only  known  as  fossils  of  the  Bath  oolite, 
Ancliffe,  and  Minchinhampton,  3  species,  P.  neritoidea  is  a 
neritiyia, 

Nemtina,  Lam.    Fresh- water  nerite. 

ExampIeSy  N.   zebra    (PI.    IX.,   Fig.   39),    N.    crepidularia 
(PI.  IX.,  Fig.  40). 

Shell  rather  thick  at  the  aperture,  but  extensively  absorbed 
inside ;  outer  lip  acute  ;  inner  straight,  denticulated ;  operculum 

•  Fig.  112.  Operculum  of  A^.  peloronta.    West  Indies. 
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shelly,  with  a  flesdble  border ;  slightly  toothed  on  its  straight 
edge. 

Animal  like  nen'ta ;  lingual  teeth ;  median,  minute ;  laterals 
8,  1  large,  sub->triangular  2,  3  minute ;  uncini  about  60,  first 
very  large,  hooked,  denticulated ;  the  rest  equal,  narrow,  hooked) 
denticulated. 

The  neritinsD  are  small  globular  shells,  ornamented  with  a 
great  variety  of  black  or  purple  bands  and  spots,  covered  with  a 
polished  homy  epidermis.  They  are  mostly  confined  to  the  &esh 
waters  of  warm  regions.  One  species  {N»  fluviatilis)  is  found  in 
British  rivers,  and  in  the  brackish  water  of  the  Baltic.  Another 
extends  its  range  into  the  brackish  waters  of  the  North  American 
rivers ;  and  the  West  Indian  N*  viridis  and  meleagria  are  found 
in  the  sea. 

"N,  crepidularta  has  a  continuous  peristome,  and  approaches 
navicella  in  form ;  it  is  found  in  the  brackish  waters  of  India. 
N,  corona  (Madagascar)  is  ornamented  with  a  series  of  long 
tubular  spines. 

Bistribuiion,  111  species.  West  Indies,  Norway,  Britain, 
Black  Sea,  Caspian,  India,  Philippines,  Pacific,  West  America. 

Foaaily  20  species.    Eocene — .     Britain,  France,  &c. 

Navicella,  Lam. 

Etymology^  navicellay  a  small  boat. 
Type^  N.  porcellana.     PI.  IX.,  Fig.  41. 
Shdly  oblong,  smooth,  limpet-like;  with  a  posterior,  sub- 
marginal  apex;  aperture  as  large  as  the  shell,  with  a  smal 


Fig.  113.  Niavicella.    (Wilton.) 

columellar  shelf,  and  elongated  lateral  muscular  scars;  oper- 
culum very  small,  shelly. 

Distribution,  33  species.  India,  Mauritius,  Moluccas,  Aus- 
tralia, Pacific. 

Navicella  inhabits  fresh  waters,  adhering  to  stones  and  plants. 

Median  tooth  small ;  laterals  3,  first  large,  trapeziform,  2,  3, 
minute ;  uncini  numerous,  first  large,  strong,  and  opaque,  the 
rest  slender,  translucent,  with  denticulate  hooks  (Fig.  113). 
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Family  IX.-— TtTRBiira>-aB. 

Shell  spiral,  turbinated  or  pyramidal,  nacreotts  inside ;  oper- 
culuni  calcareous  and  pauci-spiral,  or  homy  and  multi-spiral. 

Animal  with,  a  short  muzzle ;  eyes  pedunculated  at  the  outer 
bases  of  the  long  and  slender  tentacles ;  head  and  sides  orna- 
mented with  fringed  lobes  and  tentacular  filaments  (cirri) ; 
branchial  plume  single ;  lingual  ribbon  long  and  linear,  chiefly 
contained  in  the  visceral  cavity ;  median  teeth  broad ;  laterals 
6,  denticulated ;  uncini  very  numerous  (sometimes  nearly  100), 
slender,  with  hooked  points  (Fig.  15,  A). 

Marine,  feeding  on  sea-weeds  {algce). 

The  shells  of  nearly  all  the  turbinidae  are  brilliantly  pearly 
when  the  epidermis  and  outer  layer  of  shell  are  removed ;  many 
of  them  are  used  in  this  state  for  ornamental  purposes. 

TuEBO,  L.    Top-shell. 

Etymology)  turbo,  a  whipping-top. 

Synonyms,  Batillus,  Marmorostoma,  Callopoma,  &c. — Gray, 

Type,  T.  marmoratus.     PI.  X.,  Fig.  2. 

Shell  turbinated,  solid;  whorls  convex,  often  grooved  or 
tuberculated ;  aperture  large,  rounded,  slightly  produced  in 
front ;  operculum  shelly  and  solid,  callous  outside,  and  smooth, 
or  variously  grooved  and  mammillated,  internally  homy  and 
pauci-spiral.  In  T.  sarmatioM  the  exterior  of  the  operculum  is 
botryoidal,  like  some  of  the  tufaceous  deposits  of  petrifying 
wells. 

Animal  with  pectinated  head-lobes. 

-Diatrihution,  60  species.  Tropical  seas.  West  Indies,  Medi- 
terranecm,  C-'.pe,  India,  China,  Australia,  New  Zealand,  Pacific, 
Peru. 

Fossil,  860  species  (including  littorina)  L.  Silurian — . 
Universal. 

Phasiakella,  Lam.    Pheasant-shell. 

Synonyms,  Eutropia  (Humphrey),  Gray.    Tricolea,  Eisso. 

Type,  P.  australis.     PI.  X.,  Fig.  3. 

Shell  elongated,  polished,  richly  coloured;  whorls  convex; 
aperture  oval,  not  pearly ;  inner  lip  callous,  outer  thin ;  oper- 
culum shelly,  callous  outside,  sub-spiral  inside. 

Animal  with  long  ciliated  tentacles ;  head-lobes  pectinated, 
wanting  in  the  minute  species;  neck-lobes  fringed;  sides 
ornamented  with  three  cirri;  branchial  plume  long,  partly 
free ;  foot  rounded  in  front,  pointed  behind ;  its  sides  moved 
alternately  in  walking;  lingual  teeth  even-edged ,  laterola  5^ 
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hooked,  deaticulated ;  nncini  abont  70,  gradaally  diminishisg 
outwerda,  hooked  and  denticulated. 

Distribution,  23  species.  Australia,  lai'ge  species;  India, 
Philippines,  small  specieB ;  Moditoiranean,  Britain,  Weat 
Indies,  very  small  species, 

Foiail.  70  species.     Devoiiian  (?).     Europe. 

The  similarity  of  the  existing  Australian  fauna  to  that  of  the 
European  oolites  strengthens  the  prohahility  that  some,  at 
least,  of  these  fossil  ahelle  are  rightly  referred  to  Phasianella. 


F:g.  Hi.» 
luPEBATOS,  MontGort. 
Ti/pe,  I.  imperialis.     H.  X.,  Fig.  4. 
Synonym,  Calcar. 

Shell  trochiform,  thick,  with  a  fiat  or  concave  baie ;  whorl* 
keeled  or  stellated ;  aperture  angnlated  outside,  brilliantly 
pearly;  operculum  shelly. 

Biatribuiion,  20  species?  Soutii  Africa,  India,  Australia, 
New  Zealand. 

Tbochus,  L. 
Etymology f  trochtu,  a  hoop. 

Synonym),  Cardinalia,  Tegula,  and  Livona,  Gray.  Iiiftmdi- 
bulum,  Montfort.  Chlorostoms,  Sw.  l^oohiscue,  Sby.  Mouilea, 
Sw. 

Typai,  T.  nUoticus.  PI.  X.,  Pig.  6.  T.  zizyphinus.  Fig.  114. 
Slidl  pyramidal,  with  nearly  a  flat  base ;  whorls  nameroiia, 
flat,  varioualy  striated ;  aperture  oblique,  rhmnbio, 
pearly  inside;  columella  twisted,  slightly  t 
I  catod;  outer  lip  thin;  operculum  homy,  multi- 
j  apiral,  Fig.  116  (T.  pica). 

Animal  with  2  email  or  obaoleie  head-lobos  b 
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Distribution,  200  species.  World-wide.  Low  water  to  15 
lathomB ;  the  smaller  species  range  nearly  to  100  fothoms. 

Fomly  361  species.  Deyonian — .  Europe,  North  America, 
GhiH. 

Svh-genera,  Fyramis,  Chemn.,  Tr.  obeliscus.  PL  X.,  Fig.  6. 
Columella  contorted,  forming  a  slight  canal. 

OihhtUa,  Leach.    Tr.  magus,  Britain. 

Shell  depressed,  widely  umbilicated ;  whorls  tumid.  Head- 
lobes  largely  developed ;  lateral  cirri,  3. 

Enxday  Adams.  •  3  species,  Japan. 

Margarita,  Leach.     Tr.  helicinus.     PI.  X.,  Fig.  7. 

SheU  thin ;  cirri,  5  on  each  side. 

Distrihviiony  17  species.  Greenland,  Britain,  Falkland 
Islands.    Near  low  water,  under  stones  and  sea- weed. 

Elenchu8f  Humphrey  (=  Canthiridus,  Montfort)  E.  iris.  PL 
X.,  Fig.  8.  Smooth,  thin,  imperforate,  with  a  prominent  base. 
Australia,  New  Zealand.  F,  Iris  scarcely  differs  in  form  from 
Tr.  zizyphinus;  F,  hadius  is  like  a  pearly  phasianella;  and 
E,  varians  (bankiyia,  Menke)  would  be  called  a  cAemntYzta,  if 
fossilised.    PL  X.,  Fig.  9. 

Alct/nus,  Adams.    2  species,  Japan. 

Minolia,  Adams.     1  species,  Japan. 

Turcica,  Adams.  1854. 

Vitrinella,  0.  B.  Adams,  1850.  Shell  minute,  hyaline, 
turbiniform,  umbilicated ;  aperture  large,  orbicular. 

DistribtUion,  18  species.    West  Indies  (5),  Panama. 

PhotintUa,  H.  and  A.  Adams,  1855.  Shell  heliciform ;  spire 
somewhat  acute. 

BoTELLA,  Lamarck. 

Etymology y  diminutive  of  rota,  a  wheel. 

Synonym,  Helicina,  Gray. 

Type,  E.  vestiaria.     PL  X.,  Fig.  10. 

Shell  lenticular,  polished;  spire  depressed;  base  callous; 
lingual  teeth  13;  uncini  numerous,  sub-equal. 

Distrilmtion,  15  species.  India,  Philippines,  China,  Now 
Zealand. 

MoNODONTA,  Lam. 

Etymology,  monos,  one,  and  odovs  (odontos),  a  tooth. 
Synonyms,  Labio,  Oken.    Clanculus.  Montfort,  Olivia,  Risso. 
Types,  M.  labeo.     PL  X.,  Fig.  21.     M.  pharaonis.     PL  X., 
Fig.  12. 

Shell  turbinated,  few-whorled ;  whorls  spirally  grooved  and 

N 


266  MANUAL   OF  THB  KOLLITSCA. 

granulated ;  lip  fhickened  internally,  and  grooved ;  columella 
toothed,  more  or  less  prominently  and  irregularly ;  operculum 
homy,  many-whorled. 

DistribtUion,  13  species  ?  West  AMca,  Bed  Sea,  India, 
Australia. 

Foaail  (included  with  trochus),  Devonian — .    Eifel. 

DELFHiNXTiiA  (Boissy),  Lam. 

Etymology,  diminutive  of  ddphinuSf  a  dolphin.  (=  Cydostoma, 
Gray !) 

Type,  D.  laciniata.     PI.  X.,  Fig.  13.     (=  T.  delphinus,  L.) 

Shell  orbicular,  depressed ;  whorls  few,  angulated,  rugose,  or 
spiny;  aperture  round,  pearly;  peristome  continuous;  um- 
bilicus open;  operculum  homy,  many-whorled.  On  reefis  at 
low  water. 

Animal  without  head-lobes ;  sides  lobed  and  cirrated. 

Distribution,  70  species.  Bed  Sea,  India,  Philippines,  Ohina, 
Australia. 

Fossil,  30  species  ?    Trias  ? — ^Miocene—.    Europe. 

Sub-genera,  Liotia,  Gray.  L.  gervillii.  PI.  X.,  Pig.  14. 
Aperture  pearly,  with  a  regular,  expanded  border ;  operculum 
multi-spiral,  calcareous. 

Distribution,  6  species.     Cape,  India,  Philippines,  Australia. 

Fossil,  Eocene — .     Britain,  France. 

Collonia,  Gray,  1860.  0.  marginata.  PI.  X.,  Fig.  15. 
Peristome  simple ;  operculum  calcareous,  with  a  spiral  rib  on 
the  outer  side. 

Distribution,  AMca. 

Fossil,  Eocene — .    Paris, 

Cyclostrema,  Marryat.     0.  cancellata,  PI.  X.,  Fig.  16. 

Shell  nearly  discoidal,  cancellated,  not  pearly ;  aperture  round, 
simple ;  umbilicus  wide  ;  operculum,  spiral,  calcareous. 

Distribution,  12  species.  Cape,  India,  Philippines,  Australia, 
Peru.     In  5 — 17  fathoms. 

Serpularia,  Boomer,  has  the  whorls  smooth  and  disunited. 

Type,  Euomphalus  Serpula,  Kon.  Carb.     Belgium. 

Crossostoma,  Morris  and  Lycett.  Columella  toothed  when 
young,  concealed  by  callus  in  the  adult.  2  species.  Great 
oolite. 

Adeorbis,  Searles  Wood. 

Type,  A.  sub-carinatus.     PL  X.,  Fig.  17. 
Shell  minute,  not  nacreous,  depressed,  few-whorled,  deeply 
ombilicated ;  peristome  entire,  nearly  continuous,  situated  in 
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its  inner  code,  and  slightly  so  externally ;  operculum  shelly, 
multi-spiral, 

DiatrihtUifmy  6  species.  West  Indies — China.  Low  water  to 
60  fathoms. 

Fossil^  6  species.    Tertiary — .    Britain. 

EuoMPHALUS,  Sowerby. 

Etymohgyy  «u,  wide,  and  ompJialoa,  umbilicus. 

SynofUffMy  Schizostoma,  Bronn.  Straparollus,  D*Orbigny. 
OpkQeta,  Yanuxem.    Platyschisma,  M*Coy. 

Typty  E,  pentagonalis.    PI.  X.,  Fig.  18. 

SheU  depressed  or  discoidal ;  whorls  angular  or  coronated ; 
aperture  polygonal;  umbilicus  very  large;  operculum  shoUy, 
round,  multi-spiral.    (Salter.) 

FosmI,  60  species,  L.  silurian — Trias.  North  America,  Europe, 
Australia. 

Stth-genua,  FhanerotinuSi  J.  Sby.  1840,  E.  cristatus,  Phil. 
Oarb.  limestone.    Britain. 

Shdl  discoidal;  whorls  separate;  outer  margin  sometimes 
foliaoeous. 

Stomatella,  Lam. 

Etymology,  diminutiTe  of  stomas  the  aperture. 

Typcy  S.  imbricata.    PI.  X.,  Fig.  19. 

S?ieU  ear-shaped,  regular ;  spire  small ;  aperture  oblong,  yory 
large  and  oblique,  nacreous;  lip  thin,  even-edged;  operculum 
circular,  homy,  multi-spiral.  On  reefs  and  under  stones  at 
ow  water. 

Distribution,  33  species.  Cape,  India,  North  Australia, 
CShina,  Japan,  Philippines. 

Sub-genu8  f  Oena,  Gray.  Spire  minute,  marginal ;  'no 
operculum.  16  species.  Eed  Sea,  India,  Seychelles,  Swan 
IBiver,  Philippines.     (Adams.) 

Niphonia,  Adams.     1  species,  Japan. 

Broderipia,  Gray. 

Etymology,  named  in  honour  of  W.  J.  Broderip,  Esq.,  the 
distinguished  conchologist. 

Type,  B.  rosea.    PL  X.,  Fig.  20. 

Shdl  minute,  Hmpet-shaped,  with  a  posterior  sub-marginal 
apex  ;  aperture  oval,  as  large  as  the  shell,  brilliantly  nacreous. 

Distribution,  3  species.  Philippines;  Grimwood's  Island, 
South  Seas.     (Cuming.) 

n2 
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Famtlt  X.— Hauotida 


Shell  spiral,  ear-Bhaped  or  trochifonn ;  ftpertnre  large, 
nacreous;  outer  lip  notched  or  perforated.    No  operculum. 

AntTiial  with  a  short  muzzle  and  subulate  tentAolsB ;  eyea  on 
pedicels  at  the  outer  bases  of  the  tentacles ;  branchial  plumes 
2 ;  mantle -margin  with  a  posterior  (anal)  fold  or  siphon, 
occupying  the  slit  or  perforation  in  the  ehell ;  operculum  lobe 
rudimentary;  lingual  dentition  similar  to  troclms. 

In  addition  to  the  true  haliotida,  we  have  retained  in  this 
group  such  of  the  trochiform  shells  as  have  a  notched  or  per- 
forated aperture. 

HALions,  L.    Ear-shelL 

Etymology.,  haJioa,  marine,  and  out  {otoe),  an  eax.. 

Type,  H.  tuherculata.  PI.  X.,  Fig.  21. 

Shdl  ear-shaped,  with  a  small  flat  spire ;  aperture  rery  wide, 
iridescent ;  exterior  striated,  duU ;  outer  angle  perforated  by  a 
series  of  holes,  those  of  the  spire  progressively  dosed.  Uns- 
cular  impression  horse-shoe  shaped,  the  left  branch  greatly 
dilated  in  front.  In  S.  tricoifalu  (padollua,  Montfort)  the  shell 
is  furrowed  parallel  with  the  line  of  perforations. 

Animal  with  flinbriated  head-lobes ;  side-lobes  fimbriated  and 
cirrated;  foot  very  large,  rounded.  Ziingoal  t«etll,  median 
small;  laterals  single,  beam-like;  unoini  about  70,  iritb 
denticulated  hooks,  the  first  4  very  large. 

The  haliotis  abounds  on  tho  shores  of  the  Channel  Islands, 
where  it  is  called  the  ormer,  and  ia  cooked  after  being  well 
beatun  to  make  it  tender.  (Hanley.)  It  is  also  eaten  in  Japan. 
It  is  said  to  adhere  very  firmly  to  the  rocks  with  its  large  foot, 
like  the  limpet.  The  shell  is  much  used  fbr  inlaying  and  other 
omameotal  purposes. 

DUtnbvHon,  7S  species.  Britain,  Oanaries,  Cape,  India. 
China,  Australia,  New  Zealand,  Pacific,  California. 

Foitil,  4  species.    Miocene — .    Malta,  Sx. 

Svh-genus  f     Jkridobranchus,  £hrenbarg,  D.  atgus,  Bed  Sea. 

Shell  iarge  and  thick,  like  haliotis,  but  entirely  coreied  by  dta 
thick,  hard,  plaited  mantle  of  the  animal. 


G18TSB0P0DA.  269 

epire  eosiall,  prominent ;  aperture  largo,  oblong,  outer  margin 
irregular. 

Distrihutumf  12  species.  Java,  Philippines,  Torres  Straits, 
Pacific.     Under  stones  at  low  water.     (Oiuning.) 

FostUj  M.  D'Orbigny  refers  to  this  genus  18  species,  ranging 
from,  the  L.  Silurian  to  the  chalk.    North  America,  Europe. 

Tedtotis,  H.  and  A.  Adams,  1854. 

SIM  depressed,  elongated,  ear-shaped;  spire  small,  and 
placed  posteriorly;  hinder  part  of  the  foot  in  the  animal 
stretches  fax  oyer  the  shell. 

IHstribvAionf  2  species.    East  India. 

SoissnuELLA,  D*Orbigny. 

Etymology y  diminutive  of  «ct8«u«,  slit. 

Type,  S.  crispata,  PI.  X.,  Fig.  23. 

Synonyms,  Anatomus,  Montfort ;  Woodwardia,  Fischer. 

Sfiell  minute,  thin,  not  peeffly;  body-whorl  largo;  spire 
small ;  surface  striated ;  aperture  rounded,  with  a  slit  in  the 
margin  of  the  outer  lip ;  operculate.     The  young  have  no  slit. 

Animal  like  Margarita ;  tentacles  long,  pectinated,  with  the 
eyes  at  their  base ;  foot  with  two 
pointed  lappets  and  two  long  slender 
pectinated  cirri  on  each  side ;  oper- 
culum, ovate,  very  thin,  with  an 
obscure  sub-spiral  nucleus. 

No  part  of  the  animal  was  external 
to  the  shell.  The  only  living  example 
occurred  at  Hammerfest,  in  40 — 80 
fathoms  water;   when  placed  in   a 

glass  of  sea- water  it  crawled  up  the  ^ 

side  and  scraped  the  glass  with  its       ^^- "«;  Sci^^im.  ^. 
tongue.     It  was  pale  and  translucent  when  living,  but  turned 
inky  black  after  immersion  in  alcohol.  (Barrett,  An.  Nat.  Hi^t., 
2nd  ser.  vol.  17,  p.  206.) 

Mr.  JeflPreys  found  S.  elegam  (D'Orbigny)  pleDtifully  alive  in 
sea-weed  on  the  coast  of  Piedmont.  It  has  a  multi-spiral 
operculum,  like  Margarita.  In  this  species,  as  noticed  by  Mr. 
G.  Sowerby,  the  slit  in  the  peristome  of  the  young  shell  is 
converted  into  a  foramen  in  the  adult,  as  in  the  Jurassic 
Trochotoma. 

Distrihutum,  5  species.    Norway,  Britain,  Mediterranean.  In 


7  fettoina  water  off  the  Orkae^s,  tmd  in  deep  Tatar  east  of  Qm 

Zetland  Islea. 
FoBs3,  4  specieB,    Tertiary — ■    Britain  Sioily. 

Fleiikotouabia,  Befrance 

Etymology,  pleum,  side,  and  (ome,  Dotch. 

Type.  P.  anglioa,  PI.  X.,  Fig.  24. 

SA«Z2  trochiform,  solid,  fev-whorled,  with  the  BnrEuwT&riotuly 
ornamented ;  aperture  eub-quadrate,  with  a  deep  slit  in  ite 
onter  margin.  The  part  of  the  alit  which  hfia  been  progrBBaiTely 
filled  ap  forms  a  band  round  the  whorla. 

Distribution,  2  species.  One  oooura  in  deep  water  in  West 
Indian  seas. 

Foiiit,  400  species.  Lower  Silurian — Chalk.  North  America, 
Europe,  Australia.  Specimens  from  clay  etrsta  retain  their 
nacreous  inner  layers ;  those  from  t^e  chalk  and  limeatouts 
have  lost  them,  or  tiiey  are  replaced  by  crystalline  spar. 
Fteurotomarim  with  wavy  hands  of  colonr  have  been  obtained 
in  the  carb.  Hmeatone  of  Lancashire.  In  tins  extensive  group 
there  are  aome  species  which  rival  the  living  tiu'bines  in  magni- 
tude and  solidity,  whilst  others  are  as  trail  as  ianthina. 

Sub-genera.     Scalitei,  Conrad,    L.  Silurian,  New  Tork. 

Shell  thin ;  whorls  angular,  flat  above  (tabulated),  8  species, 
L.  Silurian — Carb. 

Polytremaria,  D'Orhigny,  is  founded  on  P.  eatenata 
(Koninck), in  which  the  margins  of  the  sht  are  wavy,  converting 
it  into  a  series  of  perforations. 

GatantoHoma  (clathratum)  Sandberger,  1842.  Shell  like 
PteuroU/maria ;  last  whorl  deflected,  peristome  incomplete, 
slightly  varicose,  irregular.    Fosail,  Devonian,  Eifel. 

Raphiitoma  (angulata),  Hall,  L.  Silurian,  United  States, 
Canada.  Sh^ll  depressed,  outer  lip  ainuated.  In  R.  annpada 
(Salter)  the  spire  is  aunk  and  basin-shaped,  the  umbilical  aide 
£at,  and  the  last  whorl  a  httle  disunited. 

MuBCHisoNiA,  D'Archiae, 
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Tocks ;  they  liaye  been  compared  to  elongated  pleurotomaricBf 
or  to  cerithia  with  notched  apertures;  the  first  suggestion  is 
most  probably  correct. 

FomU,  50  species.  L.  Silurian — Permian.  North  America, 
Europe. 

Tbochotoma,  Lycett 

Etymology i  TrochuBt  and  tomey  a  notch. 

Synonym^  Ditremaria,  D'Orbigny. 

Type^  T.  conuloides,  Fl.  X.,  Fig.  26. 

Shell  trochiform,  slightly  concave  beneath;  whorls  flat, 
spirally  striated,  rounded  at  the  outer  angles ;  lip  with  a  single 
perforation  near  the  margin. 

FowUy  10  species.    Lias — Coral  Bag.    Britain,  France,  &c. 

P  ClBBTJS,  Sowerby. 

Etymology,  cimtSf  a  curl. 

Type,  0.  nodosus,  Sby.    Min.  Con.  t.  141  and  219. 

Shell  sinistral,  trochiform,  base  leyel;  last  whorl  enlarging 
rather  more  rapidly,  somewhat  irregular. 

Fossil,  2  species.    Inf.  oolite,  Bath  oolite.    Britain,  France. 

This  genus  was  founded  on  a  pleurotomaria,  a  euomphalua, 
and  O.  nodosus.  (y.  Min.  Con.)  It  is  still  doubtful  what 
species  may  be  referred  to  it. 


Fig.  117.* 

Ianthina,  Lam.     Yiolet-snail. 

Etymology  J  ianthina,  violot-coloured. 

Type,  helix  ianthina,  L.  (I.  fragilis,  Lam.)     PI.  X.,  Fig.  27. 

Shell  i\rm,  translucent,  trochiform;  nucleus  minute,  styliform; 
sinistral ;  whorls  few,  rather  ventricose ;  aperture  four-sided ; 
columella  tortuous  ;  lip  thin,  notched  at  the  outer  angle.  Base 
of  the  shell  deep  violet,  spire  nearly  white. 

Animal  head  large,  muzzle-shaped,  with  a  tentacle  and  eye- 

•  Fig.  117.  Ianthina  fragUis,  Lam.  (from  Quoy  and  Gaimard).     Atlantic,    a,  raft^ 
6,  egg  capsules ;  c,  gills ;  d,  teutaclea  and  eyo-stalks. 
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pedicel  on  each  aide,  bnt  no  ejee ;  foot  small,  secreting  a  float 
composed  of  rumeroos  cartilEiginoas  air'T^cIes,  to  the  auder 
surface  of  which  the  oTariaji  capsolee  are  attached.  Lingual 
ribbon,  rachis  unarmed ;  nucini  Dumeroos,  simple  [like  jcolorw]. 
Branchial  plumes  2.     Sexes  separate. 

Dutribution,  10  speciea.     Atlantio,  Coral  sea. 

The  ianttiince,  or  oceanic-BaailB,  are  gregarious  in  the  open 
sea,  where  they  are  found  in  myriads,  and  are  said  to  feed  on 
the  small  blue  aoelephn  (vMla).  They  are  frequently  drifted 
to  the  southern  and  western  Britiah  Hhorea,  eepeoially  when  the 
wind  continues  long  from  the  south-west ;  in  Swansea  Bay  the 
amiinala  haTO  been  found  quite  fresh.  Wben  handled  they 
exude  a  violet  fluid  from  beneath  the  maif;in  of  the  mantie.  In 
rough  weather  they  are  driven  about  and  their  floats  broken,  or 
detached,  in  which  state  they  are  often  met  with.  The  capsules 
beneath  the  farther  end  of  tbe  raft  have  been  observed  to  he 
empty,  at  a  time  when  thoseinthe  middle  contained  yonngwith 
fully  formed  shells,  and  those  near  the  animal  were  filled  with 
eggs.  They  have  no  power  of  sinking  and  rim'ng  in  the  water. 
Tba  raft,  which  is  much  tbo  large  to  be  withdrawn  into  the  shell, 
is  generally  thonght  to  be  an  extreme  modification  of  the  oper- 
cnlum ;  but  M.  Lucaze-Duthiers,  who  has  seen  the  raft  formed, 
'denies  this.  Xb  is  built  up  from  glutinous  matter  secreted  by 
the  foot.* 

I  ITolopea  (symmetrica),  Hall.  1847.  Ontek  lip  sinuated 
near  the  base.    L.  Silurian,  New  York. 

Family  SI. — PiHauaEniDai. 

Shell  conical,  limpet-shaped ;  apex  recurved ;  nnolens  q)iral, 
often  disappearing  in  the  course  of  growth ;  anterior  mai^Tii 
notched  or  apex  perforated ;  moscular  impression  borae-shoe 
shaped,  open  in  front. 

Animal  with  a  weU'developed  head,  a  short  muzzle,  subulate 
tentacles,  and  eyes  on  rudimentary  pedicels  at  their  outer  bases ; 
sides  ornamented  with  short  cirri;  branchial  plumes  2,  sjfm- 
metrical ;  anal  siphon  occupying  the  anterior  notch  or  perforated 
Bommit  of  the  shell.  Lingtuil  dentition  similar  to  trociai.^ 
FlseUEEXJ^,  Lam.     Eey-hole  limpet 
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ShU  oval,  conical,  depressed,  with  the  apex  in  front  of  the 
centre,  and  perforated ;  surfeuse  radiated  or  cancellated;  muscular 
impression  with  the  points  incurved. 

In  vety  young  shells  the  apex  is  entire  and  sub-spiral ;  but  as 
the  perforation  increases  in  siae,  it  encroaches  on  the  summit 
and  gradually  remoyee  it   The  key-hole  limpets  are  locomotiye ; 


Fig.  118.  FitntfeUa.    (Wilton.) 


ihey  chiefly  inhabit  the  laminarian  zone,  but  range  downwards 
to  50  £eithoms.    For  dentition  see  Fig.  118. 

Distribution^  132  epecies.  America,  Britain,  South  Africa, 
India,  China,  Australia,  Upper  California,  Cape  Horn. 

Fossil^  30  species.    Carb. ;  oolites — .    Britain  and  France. 

Sub-genera.  PupiUiaf  Gray.  F.  apertura,  Bom.  (=hiantula, 
Lam.)  Shell  smooth,  surrounded  by  a  sharp  white  edge ;  per- 
foration yery  large.  Distribution,  South  Africa.  Fissurellidcea, 
D*Orbigny,  F.  hiantula.  Lam.  (=megatrema,  D*Orbigny.). 
Sfiell  cancellated;  coyered  by  the  mantle  of  the  animal.  3 
species.    Cape  and  Tasmania. 

{Macroschismay  Sw.)  F.  macroschisma,  PI.  XI.,  Fig.  2. 
Anal  aperture  close  to  the  posterior  margin  of  the  shell.  The 
animal  is  so  much  larger  than  its  shell  as  to  be  compared  to  the 
testacelle  by  Mr.  Cuming. 

Distrihutiorty  Philippines  and  Swan  River. 

Lucapina,  Gray.  F.  elegans,  Gray  (=aperta,  Sby.).  Shell 
white,  cancellated,  margin  crenulated ;  covered  by  the  reflected 
mantle.     3  species.     California. 

PUKCTUKELLA,  LoWO. 

SjnonymSy  Cemoria,  Leach.     Diadora,  Gray. 

Typey  P.  noachina,  PL  XL,  Fig.  3. 

Shell  conical,  elevated,  with  the  apex  recurved ;  perforation  in 
front  of  the  apex,  with  a  raised  border  internally;  sui-face 
cancellated. 

Distributiouy   6  (?)  species.       Groonlaud,    Boreal    An^erica, 

2^  3 
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Norway,  North  Britain,  TiorM-del-Pnogo.    In  SO— lOt  fathoma 
mUr. 
Fo»tU,  in  tiie  glacial  fonuatione  of  North  Britain. 

KiMULA,  Dafrance. 
Etymology,  diminutive  of  nma,  a  fissura. 
Si/notiym,  Bimularia. 

Bount  type.  E.  Blainvillii,  PI.  XT.,  Fig.  4. 
Shfll  tlkin  and  cancellated,  with  a  perforatton  near  tlie  anterior 

TnftTyin. 

BUtribution,  several  spe«c"  found  on  Bandy  mud  at  low  water, 
or  dredged  in  from  10 — 2d  fathome.     Philippines  (Cuming), 
f  [>M^,  3  speciea.  Bath  oolite — coral  rag.  Britain  atid  France. 

Emarochtla,  Lam. 

Etymotogy,  diminative  of  emarginata,  notched. 

Typt,  £.  reticula,  R.  XI.,  Figs.  0  and  6. 

SA«/IoTal,  conical,  elevated,  with  the  apexrecurved;  surface 
cancellated ;  anterior  margin  notched.  Muscolar  impression 
%ith  recurved  points.  The  nudeaa  (or  shell  of  the  fry)  ia  spiral, 
and  resembles  tcUtttrella.  The  anterior  slit  is  very  variable  in 
extent.  The  animal  of  onaTgimda  (and  also  of  pundurdia)  has 
on  isolated  cirrus  on  the  back  of  the  foot,  perhape  representing 
the  operculigerouB  lobe.  (Forbes.)  Lingual  dentition,  median 
t«eth  sub-quadrate ;  laterals  4,  oblong,  imbricated ;  nnoifii  about 
60,  the  first  large  and  thick,  with  a  lobed  hook,  the  rest  linear, 
with  serrulated  hooks.      (Lov6n.) 

DitUribution,  40  spedes.  West  Indies,  Britain,  Norway, 
Philippines,  Australia.    Eange  from  low  water  to  90  fkthotna. 

Fotail,  40  species.    Trias—.    Britain  and  France. 

Suh-gfnm.     Hemitoma,  Sw. 

Type,  E.  octoradista  (E.  rugosa,  PI.  XL,  Figs.  7  and  8). 

Shdl  depressed,  anterior  margin  slightly  channeled 

PABMoFBOBrs,  BlainviUe.     Duck's-biU  limpeL 
Etymology,  parmt,  a  shield,  and  phoreut,  a  bearer. 
Type,  P.  austrolis,  PI.  XI.,  Fig.  9. 
Synfmym,  Scutus,  Uontf. 
S/(('//  lengthenoJ-oliloiL';,   depressed;    apes  ]      '     ' 
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tentacles;    it  is  found  in  shallow  water,  and  walka  freely. 

IKatribution,  15  species.    New  Zealand,  Australia,  Philippines, 
Singapore,  Bed  Sea,  Cape. 

Fo9sil,  3  species.    Eocene  P — •    Paris  Basin. 

Family  Xn. — OALTPraJEiBiE.    Bonnet-limpet 

Shell  limpet-like,  with  the  apex  more  or  less  spiral ;  interior 
simple,  or  divided  by  a  shelly  process,  yariously  shaped,  to 
whdch  the  adductor  muscles  are  attached. 

Animal  with  a  distinct  head ;  muzzle  lengthened ;  eyes  on  the 
external  bases  of  the  tentacles  ;  branchial  plume  single.  Lin- 
gual teeth  single,  uncini  3,  as  in  Fig.  119,  which  shows  dentition 


Fig.  119.  Crepidula,    (WUton.) 

of  crepidula.  The  rostrum  is  prominent  and  split,  but  non- 
retractile  ;  the  median  tooth  hooked  and  dentate ;  tiie  first,  or 
first  and  second  laterals  serrated,  the  third  claw-shaped  and 
simple.     Loven  places  this  family  next  to  the  Velutinidts. 

The  bonnet-Hmpets  are  found  adhering  to  stones  and  shells ; 
most  of  them  appear  never  to  quit  the  spot  on  which  they  first 
settle,  as  the  margins  of  their  shells  become  adapted  to  the 
surface  beneath,  whilst  some  wear  away  the  space  beneath  their 
foot,  and  others  secrete  a  shelly  base.  Both  their  form  and 
colour  depend  on  the  situation  in  which  they  grow ;  those  found 
in  the  cavities  of  dead  shells  are  nearly  flat,  or  even  concave 
above,  and  colourless.  They  are  presumed  to  feed  on  the  sea- 
weed growing  round,  them,  or  on  animalcules;  a  calyptrona, 
which  Professor  Forbes  kept  in  a  glass,  ate  a  small  sea  slug 
(goniodoris)  which  was  confined  with  it.  Both  calyptrcea  and 
pileopais  sometimes  cover  and  hatch  their  spawn  in  front  of  their 
foot.     (Alder  and  Clarke.) 

Dr.  Gray  arranges  the  bonnet-limpets  next  after  the  verme- 
tidae ;  their  lingual  dentition  is  like  velutina. 
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Caltptr£A,  Lam.    Oap'Snd-aanoer  limpet. 

Etymology,  calyptra,  a  (lady's)  cap. 

Synonym,  Lithedaphus,  Owen. 

Typu,  0,  equeBtris,  PI.  XI.,  Pig.  10.    C.  Dillwymiii,  Kg.  II. 

Shell  conical ;  limpot-shaped ;  apex  posterior,  yriGi  a  minute, 
Bpiral  nucleus ;  margin  irregular ;  interior  irith  a  half-cup 
stiaped  proGoas  on  the  posterior  side,  attached  to  the  apex,  ajid 
open  in  front.     Surface  rugose  or  cancellated. 

Animai  -with  a  broad  muzzle  ;  tentacles  rather  short ;  lanceo- 
late ;  eyes  on  bulgings  at  the  outer  basei  of  the  tentacles ; 
mantle-margin  simple,  sides  plain.  Pound  under  stones,  be- 
tween tddo-marks,  and  in  shallow  water.    (Cuming.) 

Diitribution,  50  species.  West  Indies,  Honduras,  Britain, 
Mediterranean,  AMca,  India,  Philippines,  China,  Japan,  New 
Zealand,  Gallapagoa,  Chili. 

Foseil,  31  species.    Carb.  ?  chalk — .    Britain,  France,  Ac. 

Siib-genera.   Crucihvlum,  Schum.  (Diapotsea.  Say.,0alyp6opBis, 

Exaimple,  C.  rudis,  PI.  XI.,  Fig.  12.  • 

SMI  spinulose ;  internal  cup  entire ;  attached  by  one  of  its 

Diatribution,  West  America,  Japan,  West  Indies.  Found  on 
shells,  with  its  base  worn,  or  smoothed  by  a  shelly  deposit. 
(Qray.)  Between  this  section  and  the  nest  there  are  several 
intermediate  forma. 

Trockita,  Schum.  (Infundibulnm,  S.  8by.,  Galerus,  Humph. 
Trochatella  and  Siphopatella,  Lesson.)  T.  radians,  PI.  XI., 
Figs.  13,  14.  (^Patella  trochoides,  Dillw.].  T.  sinensiB, 
PI.  XI.,  Pig.  15. 

Shell  cixcalai,  more  or  less  distinctly  spiral;  apex  central; 
interior  with  a  more  or  loss  complete  sub-spiral  partition. 

Distribution,  chiefly  tropical,  but  ranges  Scorn  Britain  to  New 
Zealand. 

T.  prisca  (McCkiy)  is  found  in  the  carb.  limestone  in  Ireland ; 
and  several  large  species  occur  in  the  London  clay  and  Paris 
basin.  The  recent  C.  sinensis — the  "Chinaman's  hat"  of 
collectors — is  fonnd  on  the  southern  shores  of  England,  and  in 
the  Moditorranean,  in  5 — 10  fathoms  water.  (Forbes.)  Ita 
liiiftiial   duntitinn   is   given   by   Loybii  ;    inadiuii  teeth  broad, 
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Type,  C.  fomicata,  PL  XI.,  Fig.  16. 

Synonym^  Crypta,  Htunph. 

Shell  oYaly  limpet-like ;  with  a  posterior,  oblique,  marginal 
apex ;  interior  polished,  with  a  shelly  partition  covering  it8 
posterior  half. 

The  crepiduloB  resemble  the  £resh-water  navicellcn  in  form; 
but  the  internal  ledge  which  mimics  the  cohunella  of  the  nerite, 
is  here  the  basis  of  the  adductcM:  muscles. 

They  are  sedentary  on  stones  and  shells,  in  shallow  water,  and 
are  sometimes  found  adhering  to  one  another  in  groups  of  many 
fluccessive  generations.  The  specimens  or  species  which  live 
inside  empty  epiial  shells  are  very  thin,  nearly  flat,  and 
colourless. 

Diitrihutum,  64  species.  West  Indies,  Honduras,  Mediter- 
ranean, West  Africa,  Cape,  India,  Australia,  West  America. 

Fosnly  14  species.  Eocene — •  France,  North  America,  and 
Patagonia. 

PiLEOFSis,  Lam.    Bonnet-limpet. 

Etymology f  pileoa,  a  cap,  and  opsia,  like. 

SyrumymSi  Oapulus,  Montf.    Brocchia,  Bronn. 

Type,  P.  hungaricus,  PL  XI.,  Fig.  17,  P.  militaris,  PL  XI., 
Fig.  18. 

8heU  conical;  apex  posterior,  spirally  recurved;  aperture 
rounded;  muscularimpression  horse-shoe  shaped. 

Animal  with  a  Mnged  mantle-margin ;  lingual  teeth  like 
oalyptrosa, 

F.  hungaricm  (the  Hungarian-bonnet)  is  found  on  oysters  in 
6  to  15  fathoms  water ;  more  rarely  as  deep  as  80  fathoms,  and 
then  very  small.     P.  militaris  is  extremely  like  a  velutina. 

Distribution,  8  species.  West  Indies,  Norway,  Britain, 
Mediterranean,  India,  Australia,  California. 

Fossily  20  species.    Lias — .     Europe. 

Sub-genus,  Amathina,(}Ta.y.  A.  tricarinata,  PL  XI.,  Fig.  19. 

Shell  depressed,  oblong;  apex  posterior,  not  spiral,  with 
three  strong  ribs  diverging  from  it  to  the  anterior  margin. 

Platycerass  Conrad  (acroculia,  Phil.).  P.  vetustus.  Carb., 
limef.tone.     Britain. 

Fossily  20  species.    Devonian — Trias.     America,  Europe. 

Metoptoma,  Phillips.     M.  Pileus,  Ph. 

Shell  limpet-like,  side  beneath  the  apex  truncated,  resembling 
the  posterior  valve  of  a  chiton.  7  species.  Carb.  limestone. 
Britain. 
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HiPPomrx,  Defranoe. 

Etymology y  hippos,  a  horse,  and  onyx,  a  hoof. 

Type,  H.  cornucopia,  PL  XI.,  Figs.  20,  21. 

Shell  thick,  obliquely  conical,  apex  posterior  j  base  sheUy, 
with  a  horse-shoe  shaped  impression,  corresponding  to  that  of 
the  adductor  muscle. 

IHstribiUiony  13  species.  West  Indies,  Persiai^  Gulf,  Philij- 
pines,  Australia,  Pacific,  West  America. 

Fossil,  10  sp.    XJ.  chalk — .    Britain,  France,  North  America. 

Sub-genus.  Amalthea,  Schum.  A.  conica.  Like  hipponyx, 
but  forming,  no  shelly  base ;  surface  of  attachment  worn  and 
marked  with  a  cresent-shaped  impression.  Often  occurs  on 
living  shells,  such  as  the  large  turbines  and  turbinellm  of  the 
Eastern  seas. 

Family  XUI. — PATELLiD-aB.     Limpets. 

Shell  conical,  with  the  apex  turned  forwards )  muscular  im-> 
pression  horse-shoe  shaped,  open  in  front. 

Animal  with  a  distinct  head,  furnished  with  tent^x^les,  bear- 
ing eyes  at  their  outer  bases ;  foot  as  large  as  the  margin  of  the 
sheU ;  mantle  plain  or  fringed.  Kespiratory  organ  in  the  form 
of  one  or  two  branchial  plumes,  lodged  in  a  cervical  cavity ;  or 
of  a  series  of  lamellae  surrounding  the  animal  between  its  foot 
and  mantle.  Mouth  armed  with  horny  upper  jaw,  and  a  long 
ribbon-like  tongue,  furnished  with  numerous  teeth,  each  con- 
sisting of  a  pellucid  base  and  an  opaque  hooked  apex. 

The  order  cyclo-hranchiata  of  Cuvier  included  the  chitons  and 
the  limpets,  and  was  characterised  by  the  circular  arrangement 
of  the  branchiae.  At  a  comparatively  recent  period  it  was  ascer- 
tained that  some  of  the  patellae  {acmcRo)  had  a  free,  cervical 
giU;  whilst  the  chitons  exhibited  too  many  peculiarities  to 
admit  of  being  associated  so  closely  with  them.  Professor 
Forbes  has  very  happily  suggested  that  the  cyclo-branchiate 
gill  of  patella  is,  in  reality,  a  single,  long  branchial  plume, 
originating  on  the  left  side  of  the  neck,  coiled  backwards  roxmd 
the  foot,  and  attached  throughout  its  length.  This  view  is  con- 
firmed by  the  circumstance  that  the  giU  of  the  sea- weed  limpets 
{nacellce)  does  not  form  a  complete  circle,  but  ends  without 
passing  in  front  of  the  animal's  head. 

Patella,  L.    Eock  limpet. 

Etymology,  patella^  a  dish. 

Synonyms,  Helcion  "M.oiit£oi;\.  *,  G^aiba,  Adams. 
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Exan^le,  P.  longicostata.    Fl.  XI.,  Fig.  22. 

Shell  oval,   witt   a   sub-central  apexj    surface   smooth,   or 
oi-nameuted  V/iiih.  radiating  atriie  or   ribs; 
margin  even  or  spiny ;  interior  smooth. 

Animal  with  a  continuous  series  of  bran- 
chial lajnells ;  mantle-margin  Mng«d ;  ejes    . 
seeaUe,  exteinally,  on  the  swollen  bases  of    ' 
the  tentacles ;  mouth  notched  below.  Lingual 
t«eth  6,  of  which  4  are  central,  and  2  lateral ;   . 
mtdni  3.     Fig.  120  shows  the  t«eth,  bnt  not   > 
the  imcini  of  P.  Tnilgata.    The  Cape  limpets    i 
(».g.   P.  dvatkulataj  have  a  minute  central 
tooth,  which  is  wantinp;  in  any  other  species 
hitherto  examined.     (Wilton.) 

The  dental  canal  of  the  common  British 
limpet  (P.  mlgata)  is  rather  longer  than  ite  shell;  it  bas  160 
rows  of  teeth,  with  12  teeth  in  each  row,  or  1,920  in  all. 
(Forbes.)  The  limpets  lire  on  rocky  coasts,  between  tide- 
marks,  ajid  are  consequently  left  dry  twice  erery  day ;  they 
adhere  very  firmly  by  atmospheric  pressure  (15  lbs.  per  square 
inch),  and  the  difficulty  of  detaching  them  is  increased  by  the 
form  of  the  ^eU.  On  soft  calcareous  rocks,  like  the  ch^  of 
ttte  coast  of  Tbanet,  thoy  Uve  in  pite  half  an  inch  deep,  pro- 
bably formed  by  the  carbonic  acid  disengaged  in  respiration ;  on 
hard  limestones  only  the  aged  specimens  are  found  to  have  worn 
tho  rock  beneath,  and  the  margin  of  their  shell  is  often  accom- 
modated to  the  inequalities  of  the  surrounding  surfece.  These 
circumstances  wonld  seem  to  imply  that  tho  limpets  ere 
sedentary,  and  live  on  the  sea-weed  within  roach  of  their 
tongues,  or  else  that  they  return  to  tho  some  spot  to  roost.  On 
the  coast  of  Northumberland  we  have  seen  tbem  sheltering 
themselves  in  the  crevices  of  rocks,  whose  broad  surfaces,  over- 
grown with  nulhpores,  were  covered  with  irregular  tracks, 
apparently  rasped  by  tho  limpets  in  their  between  tides 
excnreions." 

The  hmpet  is  mncn  used  by  fishermen  for  bait ;  on  the  coast 
of  Berwickshire  nearly  12,000,000  have  been  collected  yearly, 
until  their  numbers  are  so  decreased  that  collecting  them  has 
become  tedious.  (Dr.  Johnston.)  In  tho  north  of  Ireland 
they  are  used  for  human  food,  especially  in  seasons  of  scarcity; 

•  If  Uatpsla  ire  placed  In  aisle  'Xater,  nr  little  pools  eipoecd  In  the  hnt  aan.  they 
ctsEp  mt  more  qniokly  thin  oii<'  nntild  expect:  Uie  tnuks  the/  le»e  ue  very 
[wuUu,  and  ut  liiiely  to  be  mutakcii  when  oiwe  leen, 
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many  tons  weight  are  collected  annaolly  near  the  town  of 
Lame  alone.     (B.  Pattereon.) 

On  the  western  coaat  of  Sonth  America  there  is  a  limpet 
which  attains  the  diameter  of  a  foot,  and  is  need  by  the  natiTea 
as  a  basin.     (Cuming,) 

The  common  limpet  makes  oval  pits  in  timber  as  well  as  in 
chalk.  Small  indiTiduaJs  aametimea  rooat  habitnally  on  larger 
q>ecimenB,  and  make  an  oral  furrow  on  the  shell.  The  sul&ce 
on  which  limpets  niost,  and  some  space  around  it,  is  often 
covered  with  radiating  stj^ice  not  paraUd  like  tlioee  prodw^  bff 
their  teeth  on  nidlipore.  Mr.  Gaakoin  has  a  limpet-ahell 
encmsted  with  nullipore,  which  other  limpetfl  hare  rasped  all 
over.  In  M.  D'Oi'bigny's  collection  of  Cuban  shelle  there  is  a 
group  of  oysters  (0.  comtKtipia^),  with  a  colony  o£  the  Hipponyx 
mitrtUa  sheltered  in  their  interstices ;  these  limpets  have  not 
only  fed  on  the  nullipore  with  which  the  oysters  are  encrusted, 
but  bare  extensively  eroded  the  epidermal  layer  of  Hhell 
beneath.* 

As  te  the  Calyptrceida  generally,  although  fomiiihed  witn 
lingual  teeth  (Fig.  96)  like  those  of  the  animal-feeding  Vehdina, 
and  themselves  manifesting  camivorons  propensitiee  (p.  270),  it 
is  difficult  to  understand  how  they  can  travel  in  quest  of  food. 

The  shape  of  some  species  of  lunpet  is  believed  to  vaiy  wiUi 
the  nature  of  the  surface  on  which  they  habitually  live.  Thus 
the  British  Nucella  pdludda  is  found  on  the  frondt  of  ttw 
tangle,  and  assumes  tite  form  called  N.  lisoit,  when  in  lives  on 
their  itdlks.  (Forbes.)  The  Acmaa  ttttvdinalU  becomes 
laterally  compressed  and  is  called  A.  alvta  when  it  grows  on  the 
blades  of  the  Zoatera  (Gould) ;  and  Pateiia  niniaia  of  the  Cape 
becomes  a  new  "  genua"  (Cymba,  Adams,  not  Broderip)  when  it 
roosts  on  the  round  stems  of  sea-weed,  and  takes  Ute  form 
called  P.  contpreiaa.     (Gray.) 

matribulion,  144  species.  Britain,  Norway,  &o.  Wellingtoii 
Channel.     World-wide. 

FoB»il,  above  100  species  of  patelUdte,  including  acmaa,  L. 
Silurian — .    North  America,  Europe. 

Sab-gena^.    Nacella,  Schum.  (=  patina.  Leach). 

Exampln,  P.  pellucida:     PI.  XI.,  Fig.  f" 
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turned  in  {tont  of  the  head.    Found  on  tlie  fronds  and  stalks  of 
Bea-weeda.    Bntain,  Cape,  Cape  Horn. 

SouUtUna^  Qray.  S.  crenolata.  Shell  with  a  broad  margin 
mtemally.  7  speciea.  Bed  Sea,  Philippines,  Pacific,  Panama. 
(Gaming.) 

AcacasA,  Eschscholtz. 

EtymoHogy^  acme,  a 

Synonyms,  Tectura,  M.  Edw.  Lottia  and  Scnrria,  Gray. 
Patdloida,  Quoy. 

Type,  A.  testodinalis.     PI.  XI.,  Fig.  24. 

SheU  like  patella.  Animal  with  a  single  pectinated  gill; 
lodged  in  a  cervical  cayity,  and  exsertcd  from  the  right  side 
of  fhe  neck  when  the  creature  walks.  Lingual  teeth  3  on 
each  side  of  the  median  line.  Low  water  to  30  fathoms. 
(Forbes.) 

DisMbution,  61  species.  Norway,  Britain,  Australia,  Pacific, 
West  America. 

Sub-genera,  Le^peta,  Gray  (=?  pro-pilidium,  Forbes).  Patella 
C8Bca,  Miiller. 

5^^  minute,  apex  jpotf^mor.  ^niTnaJ  blind.  Britain.  30—90 
&11ioms. 

JPaidiwn,  Forbes.  P.  fiilya,  Miiller.  Britain.  20—80  fathoms 
water. 

Shell  small,  apex  anterior.  Animal  blind;  gills  2,  not 
projecting;  mantle  even-edged.  Both  lepeta  and  pilidium 
have  large  single  median  teeth,  with  trilobcd  hookcj;  and  2 
hooked  uncini  on  each  side. 

Gadinia  (Adanson),  Gray. 

TypCy  G.  peruviana.     PI.  XI.,  Fig.  26. 

Synonym,  Mouretia,  Sby. 

Shell  conical;  muscular  impi*ession  horse-shoo- Rhnped,  the 
right  side  shortest,  terminating  at  the  siphonal  groove. 

Animal  with  a  single  cervical  gill;  tentacles  expanded, 
funnel-shaped. 

Distribution,  8  species.  Mediterranean,  Red  Sea,  Africa,  Penu 

Fossil,  1  species.     Sicily. 

SiPHONAHiA,  Sowerby. 

Type,  S.  sipho.     PL  XI.,  Fig.  25. 

Shell  like  patella;  apex  sub-central,  posterior;  muscular 
impression  horse-shoe  shaped,  divided  on  the  right  side  by  a 
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doep  siphonal  groore,  wliich  produces  a  slight  projection  on  tlie 
margin. 

Animal  with  a,  broad  head,  destitute  of  tentacles;  eyes  sessile 
on  piominont  rounded  lobes ;  gUl  P  single.  The  siphonarife 
are  found  between  tide-marks,  like  linkpets ;  St.  Gray  places 
them  with  the  pulmouiiera,  between  the  auriculidn  and  cycles- 
tomidie. 

Bietribuiion,  41  species.  Cape,  India,  Philippines,  Australia, 
Now  Zealand,  Pacific,  Gallapagos,  Peru,  Cape  Horn.  (Cuming.) 

Fouil^  3  specieB.    Miocene — ,    France. 


Family  XIV.— Dkntaliab«.    Tooth-sheUs. 
DENTALnut,  L. 

Typt,  D.  olephantinum,    PI.  XI.,  Fig.  27. 

Shell  tubular,  symmetrical,  curred,  open  at  each  end, 
attenuated  posteriorly ;  surface  smooth  or  long;itiidiiially 
atriated ;  aperture  circular,  not  constricted." 

Animal  attached  to  its  shell  near  the  posterior  anal  orifice ; 
head  ludimentary,  eyes  0,  tentacles  0 ;  oral  orifice  fringed ; 
foot  pointed,  conical,  with  symmetrical  side-lobes,  and  an 
attenuated  base,  in  which  la  a  hollow. communicating  with  the 
stomach.  BrauchJce  2,  symmetiical,  posterior  to  the  heari:; 
blood  red  (Clarke) ;  sexes  united  ?  Lingual  ribbon  wide, 
ovate;  rachis  1 -toothed;  unciui  single,  flanked  by  single 
unarmed  plates. 

The  tooth-BtellB  are  animal-feeders,  devouring  toraminifera 
and  minute  bivalves ;  they  are  found  on  sand,  or  mud,  in  which 
thoy  often  bury  themselves.  The  British  species  range  from  10 
—100  fathoms.     (Forbes.) 

Diatribyiion,  oO  species.  West  Indies,  Norway,  Britain, 
Mediterranean,  India. 

Foml,  125  species.    Devonian — .    Europe,  Chili. 


FAUILT  XV.— CHITONIDa, 

Chitqk.  L. 
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Shell  oompoeed  of  eight  transvene  imbricating  plates,  lodged 
in  a  coriaceous  mantle,  which  forms  an  expanded  margin  round 
the  body.  The  first  seven  plates  have  posterior  apices;  the 
eighth  has  its  apex  nearly  in  front.  The  six  middle  plates  are 
each  divided  by  lines  of  sculpturing  into  a  dorsal  and  two 
lateral  areas.  All  are  inserted  into  the  mantle  of  the  animal 
by  processes  (apophyses)  from  their  front  margins.  The 
posterior  plate  is  considered  homologous  with  the  limpet-shell 
by  Dr.  Gray;  the  other  plates  appear  like  portions  of  its 
anterior  slope,  successively  detached.  The  border  of  the  mantle 
is  either  bare  or  covered  with  minute  plates,  hairs,  or  spines. 

Animal  with  a  broad  creeping  disk  like  the  limpet ;  proboscis 
armed  with  cartilaginous  jaws,  and  a  long  linear  tongue; 
lingual  teeth  3;  median  small,  laterals  large,  with  dentated 
hooks ;  uncini  5,  trapezoidal,  one  of  them  erect  and  hooked. 
No  eyes  or  tentacles.  Branchiae  forming  a  series  of  lamellse 
between  the  foot  and  the  mantle,  round  the  posterior  part  of 
the  body.  The  heart  is  central,  and  elongated  like  the  dorsal 
vessel  of  the  annelides ;  the  sexes  are  united ;  the  re-productive 
organs  are  symmetrically  repeated  on  each  side,  and  have  two 
orifices ;  the  intestine  is  straight,  and  the  anal  orifice  posterior 
andmedian« 

Distribution,  More  than  250  species  are  known ;  they  occur 
in  all  climates  throughout  the  world ;  most  abundant  on  rocks 
at  low  water,  but  frequently  obtained  by  dredging  in  10 — '15 
fathoms.  Some  of  the  small  British  species  range  as  deep  as 
100  fathoms.  (Forbes.)  West  Indies,  Europe,  St)uth  Africa, 
Australia,  and  New  Zealand,  CaHfomia  to  ChUoe. 

Fossil,  37  species.     Silurian — .     Britain,  Belgium,  &c. 

Sub-genera*  Chiton,  Synonyms^  Lophurus,  Poli.  Eadsia, 
Callo-chiton,  Ischno-chiton,  and  Lepto-chiton.     (Gray.) 

ExamjpUy  C.  squamosus.  PI.  XI.,  Fig.  28.  13order  tessel- 
lated. 

Distribution,  Brazil,  West  Indies,  Newfoundland,  Greenland, 
Britain,  Mediterranean,  Cape,  Philippines,  Australia,  Now 
Zealand,  West  America. 

Tonicia,  Gray.     C.  elegans.     Margin  bare. 

Distribution,  Greenland,  Cape  Horn,  New  Zealand,  Valparaiso. 

Acanthopleura,  Guilding.  C.  spinosus.  PI.  XI.,  Fig.  29. 
Margin  covered  with  spines,  or  elongated  scales. 

•  The  snb-genera  of  Dr.  Gray  are  founded  on  the  form  of  the  plata  of  insertion ; 
they  are  described  in  detail  in  the  proceedings  of  the  Zt  ological  Society.  Dr. 
Middendorf  employs  the  number  of  tlie  branchial  lamina  for  distinguishing  the 
sections. 
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Synonytm,  Schizo- chiton,  Corephiiun,  Flaziphoia,  Onjclio- 
chiton,  Bnoplo-chiton,  Gray. 

Diilribution,  West  Indies,  Cape  Horn,  FaMands,  Africa, 
FhilippineB,  Australia,  New  Zealand,  Valparaiso. 

Mopalia,  Gray,     C.  Hindsii.     Border  hairy. 

Distribution,  Weat  America,  Falkland  lalanda. 

KathariTia,  Gray.  C.  tunioatus.  Mantle  coTering  all  but 
the  centre  of  the  plat«s. 

DiUribuiioti,  New  Zealand,  West  America. 

Orj/pUxkiion,  Gray,  "  SaW'dnst  ohiton."  0.  amicalatoB. 
ValTBH  corered  with  acoly  epidermis. 

Sywntymt,  CryptoconchuB,  8w.     Amioula,  Gray. 

Dittribution,  California,  New  Zealand. 

AcanthoehiUt,  Leach.  C.  faeciculariB.  Fl.  XI..  Fig.  30. 
Border  ornamented  with  tufia  of  slender  apinea,  opposite  the 

Diatribtdion,  Britain,  lfedit«rranaan,  New  Zealand. 

CUlomllita,  Lam.  0.  fasciatus,  Quoy.  PI.  XI.,  Fig.  31. 
Border  velvety ;  expoeed  portion  of  the  plates  small,  distant ; 
apophyses  close  together.  The  dentition  of  ehitoMUitt  is  repre- 
sented in  Fig.  121. 

Distributioa,  10  species.     Wast  Indies,  West  Africa,  Philip- 
pines, Australia,  Pacific,  Panama.    The  cMt(meH<K  are  foond  in  ^ 
fissures  of  coral  rock.     (Cuming.) 

Foiail,  Carb.    Scotland. 

QTyphockiUm,  Gray.     C.  nervicanuH. 

Stimintkockiton,  Salter.  1847.    E.  Griffithii,  Salter,  Geological 

Fig.  191.  CiilJitellas.    Taaaunla.    (WUIon.) 

Journal.  Plates  sub-quadrate,  not  covered  br  Uio  mantle : 
apophyses  widely  separated. 

Foieil,  Silurian.    Ireland. 

Brovmia,  Candei,  D'Orbigny,  1853.  A  minute  disooidal 
shell,  aaoociated  with  Selicophlegma  in  the  first  instance,  but 
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lines.  South  Seas  (s  Eohinospira,  Krolin  and  Jasonilla- 
Haed). 

Beduziaf  Petit,  18d3.  B.  Jehennei,  Bed  Sea.  B.  BoUandiana, 
Atlantic,  and  Mazatlan. 

Animal  pelagic,  resembling  ianthina ;  one  inch  long. 

Shell  pidudiniform,  thin,  with  a  brown  epidermis;  whorls 
rentricose ;  aperture  orate-oblique,  slightly  efl^ised  at  the  base, 
margins  disunited;  inner  lip  oblique,  rather  sinuated  in  the 
middle ;  outer  lip  acute,  entire. 

These  so-called  genera,  formerly  thought  to  belong  to  the 
AtlantidsB,  are,  for  the  most  part,  composed  of  prosobranchiate 
larvae ;  but  the  genera  to  which  they  belong  has  not  yet  been 
ascertained. 

OBDEB  n.— PULMONIFEBA. 

This  order  embraces  all  the  land-snails  and  other  mollusca 
which  breathe  air.  They  are  normal  gasteropods,  haying  a 
broad  foot,  and  usually  a  large  spiral  shell ;  liieir  breathing- 
organ  is  Hie  simplest  form  of  lung,  and  is  like  the  branchial 
chamber  of  the  sea-snails,  but  lined  with  a  network  of 
respiratory  vessels.  One  large  division  of  the  land-snails  is 
famished  with  an  operculated  shell ;  the  rest  are  in-ojperculate, 
and  sometimes  shell-less. 

The  pulmoni/era  are  closely  related  to  the  plant-eating  sea- 
snails  {kolostomata),  through  Cydostomay  and  to  the  nudibrancJia 
by  Oncidium,  As  a  group,  they  are  generally  inferior  to  the 
sea-snails,  on  account  of  the  comparative  imperfection  of  their 
senses,  and  the  tmion  of  the  functions  of  both  sexes  in  each 
individual. 

Section  A. — In-operculata. 

The  typical  pulmonifera  vary  much  in  appearance  and  habits, 
but  agree  essentially  in  structure.  Most  of  them  have  suffi- 
ciently large  shells ;  in  the  slugs,  however,  the  shell  is  small 
and  concealed,  or  rarely  quite  wanting.  Snail-shells  contain  a 
larger  proportion  of  animal  matter  than  sea-shells,  and  their 
structure  is  less  distinctly  stratified  (p.  32).  In  form  these 
shells  represent  many  marine  genera.  The  greater  part  are 
terrestrial,  only  some  of  the  smaller  families  inhabit  fresh 
waters  or  damp  places  near  the  sea.  The  respiratory  orifice  is 
small  and  valve-like,*  to  prevent  too  rapid  desiccation  in  the 
land-snails,  and  to  guard  against  the  entry  of  water  in  the 

*  Hence  they  are  called  Adelo-pneumona  (concealed-lunged)  by  Qray. 
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aquatio  tribes.  Land-eoails  are  nniversally  dutributed ;  but 
the  necessity  for  moist  air,  and  the  Tegetable  nature  of  their 
food,  favour  their  multiplication  in  warm  and  humid  regions  : 
they  are  especially  abundant  in  islands,  whilst  in  hot  and 
desert  countries  they  appear  only  in  the  season  of  rain  or  dews. 
Their  geological  history  is  less  complete  tiian  that  of  the  purely 
marine  orders ;  but  their  antiquity  might  be  inferred  from  the 
distribution  of  peculiar  genera  in  remote  islands,  Hssociatod  with 
the  liriag  repTosentativee  of  the  ancient  fauna  of  Europe. 
Presh-watcr  snails  {Limtueidte)  occur  in  the  EngUsh  Weald, 
but  fossil  land-snails  have  not  been  found  in  strata  older  than 
the  tertiary  in  Europe,  and  then  under  forms  generically,  and 
even  in  one  instance  specifically,  identical  with  Uving  types  of 
the  New  World  (Megaepira,  Protarpina,  Oiandina,  and  Edie 
labj/rinthica).  In  the  coal-strata  of  Nova  Scotia  Sir  Charles 
Lyoll  has  discovered  a  single  specimen  of  a  reversed  and  striated 
ehell,  apparently  a  Clatuilia. 

The  linguat  dentition  of  the  pulmonifsra  confirms,  in  a  re- 
markable manner,  those  views  respecting  the  affinities  of  the 
order,  and  its  zoological  value,  whidt  have  been  deduced  &om 
the  more  obvious  charact«rs  afforded  by  the  animal  and  shelL 
The  operculated  land-snails  have  seven-ranked  teeth,  like 
Puludina  and  Xttfmna.  The  in-operculated  air-breathers 
have,  without  known  exception,  rows  of  very  numerous,  similar 
teeth,  with  broad  bases,  resembling  tessellated  pavement.  Their 
crowns  are  recurved,  aud  either  aculeate  or  dentated.  The 
lingual  ribbon  is  very  broad,  often  nearly  as  wide  as  it  is  long ; 
and  the  number  of  teoth  in  a  row  (though  usually  a  third  lees) 
is  sometimes  as  great,  or  even  greater,  than  the  number  of 
BOWS.  The  rows  of  teeth  are  straight  or  curved  or  angulated ; 
when  the  rows  are  straight  the  teeth  are  similar  in  shape ;  curves 
indicate  gradual  changes,  and  angles  accompany  sudden  altera- 
tions of  form. 
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fewer  tliaii  AncyluB^  The  anomalouB  genus  Amphibola  (p.  139) 
is  said  to  have  a  tongue,  armed  with  teeth  similar  to  those 
of  the  slug. 

About  one-third  the  lingual  membrane  is  spread  over  the 
tongue ;  the  rest  has  its  margins  rolled  together,  and  is  lodged 
in  a  sac  or  dental  canal,  which  diverges  downwards  from  the 
posterior  part  of  the  mouth,  and  terminates  outside  the  buccal 
mass  of  muscles.* 

The  mode  in  which  the  tongue  is  used,  may  be  seen  by  placing 
a  Limnaa  or  Planorbis  in  a  glass  of  water,  inside  which  the  green 
etm/erva  has  begun  to  grow ;  they  will  be  observed  incessantly 
cleaning  ofif  this  filmi  The  upper  lip  with  its  mandible  is  raised, 
the  lower  lip — ^which  is  horse-shoe  shaped— expands,  the  tongue 
is  protruded  and  applied  to  the  surfEuse  for  an  instant,  and  then 
withdrawn ;  its  teeth  glitter  like  glass-paper,  and  in  Limncea  it 
is  so  flexible,  that  frequently  it  will  catch  against  projecting 
points,  and  be  drawn  out  of  shape  slightly  as  it  vibrates  over 
the  surface. 

**The  development  of  the  (in-operculate)  Pulmonifera  has 
been  worked  out  by  Yan  Beneden  and  WindiBchmann,t  by  Oscar 
Schmidt,)  and  by  Gegenbaur;§  the  memoir  by  the  last-named 
author,  contains  full  information  respecting  Limax  and  Clamilia^ 
and  some  important  notices  with  regard  to  Helix, 

**  The  yelk  undergoes  complete  division.  The  first  stage  of 
development  consists  in  the  separation  of  the  embryo  into 
mantle  and  foot.  The  anterior  part  of  the  body,  in  front  of  the 
mantle,  dilates  and  forms  a  contractile  sac — ^the  homologue  of 
the  velum  of  marine  gasteropods — ^which  in  Doris,  Polycera,  and 
^olis,  has  been  seen  to  exhibit  similar  contractions.  (Qegen- 
baur.)  To  this  contractile  vesicle  the  name  of  Yelk-aac  was 
given  by  Yan  Beneden  and  Windischmann,  but  it  is  a  very 
different  organ  from  the  true  Yelk-sac,  which  exists  in  the 
Cephalopoda  alone  among  molluscs. 

**  A  similar  contractile  dilatation  exists  at  the  end  of  the  foot 
— and  the  contractions  of  this  *  caudal  *  vesicle  and  of  the 
*  vitellary '  vesicle  alternate,  so  as  to  produce  a  kind  of  circula- 
tion before  the  development  of  the  heart. 

**  The  oral  tentacles  and  parts  about  the  mouth  are  the  last  to 
be  completed. 

**  A  peculiar  gland  exists  during  the  embryonic  period,  at- 

•  Thomson,  An.  Nat.  Hist.  Feb.  I85I. 

t  Sechen^hes  sur  I'embryogenie  des  Limaces.    Miiller's  Archiv.  1841. 
X  Ueber  die  Entwickelung  von  Limax  agrestis.    Muller's  Archiv.  1851. 
$  B«itr&ge    zur   Entwickelungsgeschichte  der  Land-gwteropoden.     Siebold   and 
KSmker's  Zeitschrift,  1852. 
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tached  to  tbeparieteeoftbe  'Titellary'  Tencle,  whicb Oegenbatir 
and  Sclunidt  compare  to  a  Wolffian  body. 

"  Qegenbaiir  drawB  attenfjon  to  ttie  fact,  that  the  first  rudi- 
ment of  the  shell  is  Limax,  Olautilia,  and  probably  Edix,  is  not 
secreted  on  the  exterior  of  Ihe  mantle,  ae  in  other  gatteropoda ; 
bat  is  deposited,  in  the  form  of  calcareous  grannies,  within  its 
substance. 

"Eeaidea,  therefore,  the  posseeaion  of  Wolffian  bodies,  and  of 
especial  contractile  organs,  which  subserve  respiration  and  cir- 
oulatioa  during  embryonie  life — the  terresfml  gaateropoda  axe 
fiirther  distinguiBhed  by  the  peculiar  mode  of  development  of 
their  shells — if  the  observations  upon  ClauHlia  and  Hdix  may 
be  extended  to  the  rest.  The  first  development  of  the  shell 
within  the  substance  of  the  mantle  (a  relation  found  hitherto 
only  in  the  Cephalopoda)  ie  up  to  (he  present  time  a  solitary 
fiict,  without  parallel  among  the  other  gasteropodons  fiunilies." 
(Huxley.) 

Vauu.y  I. — HxLicmiE.*    Land-snails. 

Shtll  external,  usually  well  developed,  and  capable  of  con* 
taining  the  entire  aoitaal ;  aperture  closed  by  aa  ^phragtn 
during  hybernation. t 

Animal  with  a  short  retractile  head,  vrith  four  cylindrical, 
retractile  tentacles,  the  upper  pair  longest  and  bearing  eye- 
specks  at  their  summits.  Body  spiral,  dietinot  from,  tlie  foot ; 
respiratory  orifice  on  the  right  side,  beneath  the  margin  of  the 
shell ;  reproductive  orifice  near  the  base  of  the  right  oonlar 
tentacle ;  mouth  armed  with  a  homy,  dentated,  or«soent-ehaped 
upper  mandible ;  lingual  membrane  oblong,  centzal  teeth  in- 
conspicuous, laterals  numerous,  similar. 

Helix,  L.t 

Type,  H.  pomatia,  L.,  Boman  snail. 

Etymology,  Helix,  a  coil. 

Sliell  umbilicated,  perforated  ot-  imperforate;  disooidol, 
globosely-depressed  or  conoidal ;  aperture  transverse,  oblique, 
lunar,  or  roundish ;    margins   distinot,  remote,   or  'united  by 

Animal -with  a  long  foot,  pointed  behind ;  lingual  teeth  OBually 
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BtBtrxbiitionf  including  the  mb-genera,  above  1,600  species 
(several  bnndred  species  are  nsilescribed).    World-wide ;  rang- 
ing northward  as  far  as  the  limit  of  trees,  and  southward  to 
Tierra-del-Euego,  but  most  abundant  by  far  in  warm  and  humid 
climates.    M.  D'Orbigny  obseived  6  species  at  elevations  ex- 
ceeding 11,000  feet  in  South  America,  and  Layard  found  If, 
gardeneri  at  the  height  of  8,000  feet  in  Ceylon.     The  species  of 
tropical  and  southern  islands  are  mostly  peculiar.      Several  of 
the  smaller  British  species,  and  even  the  large  garden-snail  {H, 
atperaa),  have  been  naturalised  in  the  most  remote  colonies. 
The  Neapolitans  and  Brazilians  eat  snails. 
Fo88%l  species  about  200.    Eocene — .    Europe. 
Sections :  Acavus,  Montf.   Shell  imperforate.   H.  haemastoma, 
PI.  Xn.,  Fig.  1. 

Geotrochus  (lonchostoma)  Hasselt,  Trochiform,  flat  beneath. 
Polygyray  Say.    Depressed,  many-whorled.     H.  polygyrata, 
PI.  xn..  Fig.  2. 

TredopsiSf  Raf.  Aperture  contracted  by  tooth-like  projections. 
S.  Hirsuta,  PI.  XII.,  Fig.  5. 

CarocoHa,  Lam.  Peristome  continuous.  H.  lapicida,  PL  XII., 
?ig.  3. 

Suh-genera,  Anastoma,  Fischer.  (Tomigerus,  Spix.)  H. 
flobulosa,  PI.  xn..  Fig.  4.  Aperture  of  adult  turned  up- 
frsxds,  ringent ;  4  species.    Brazil 

Hypostoma  (Boysii),  Albers,  is  a  minute  Indian  snail,  in  which 
fhe  aperture  is  similarly  distorted. 

Lychnua  (Matheroni,  Beq.)  has  a  similar  shell,  but  no  apertural 
teeth  ;  3  species  occur  in  the  Eocene  Tertiary  of  South  France. 
Streptaxis,  Gray.    H.  contusa,  PI.  XII.,  Fig.  6.    Sub-globose, 
lower  whorls  receding  from  the  axis  of  the  upper ;  34  species. 
Brazil,  West  Africa,  Mascarene  Islands,  South  Asia. 

Sagda^  Beck.  H.  epistylium,  PI.  XII.,  Fig.  7.  Imperforate, 
globosely  conoid,  close-whorled,  aperture  lamellate  within,  lip 
sharp ;  3  species.     Jamaica. 

ProsSrpina  (nitida),   Gmlding.       Shell    depressed,   shining, 
callous  beneath ;  aperture  toothed  inside ;  peristome  sharp. 
Distributioriy  6  species.     Jamaica,  jCuba,  Mexico. 
Fossil  y 'Eocene — .     Isle  of  Wight.     (F.Edwards.) 
Helicellay  Lam.*     Type^  H.  cellaria,  PI.  XII.,  Fig.  8.      Shell 
thin,  depressed ;  peristome  sharp,  not  reflected.    Lingual  edge- 
teeth  aculeate.     110  species. 
Stenopua  (cruentatus).  Guild. 

•  For  this  group  Dr.  Gray  formerly  employed  the  name  Zonites,  given  origintll;'  by 
Montfort  to  Helix  Algira;  in  his  later  works  ho  adopts  ITeliceUa, 
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Syrumymt,  Nanina  (citriiui),  Qray;  Aricqilkanta  (leeripes, 
PI.  XII.,  Pig.  9).  I>eaiii. 

Shell  thin,  polished  [  periHtome  tliin,  not  reflected. 

^nima2with  the  tail  truncated  and  glandular,  like  Arivn; 
mantle-margin  produced,  partly  covering  the  shell. 

Diatribvtimi,  295  q>ecies.  South  Asia  and  MandB,  New  Zea- 
land, Pacific  Islands,  West  Indies. 

Tanyetoma  (tubifenun),  Benson,  1856.  SAdi  liie  Anaitoma, 
minute,  umbilicated ;  aperture  disengaged,  trumpet-like, 
toothed.     Banks  of  the  Irawadi,  above  Prome. 

Ffeifferia  (micans),  Gray,  is  a  Nanina  without  the  mucus-pore 
at  the  tail.    PhilippineB. 

¥lTMNA,  Drapamaud.     GlasB-enail 

Type,  V.  Drapamaldi,  PI.  XII.,  Fig.  28. 

Synonym,  Helicolimax,  Per. 

Bheii  imperfoTat^,  very  thin^  depressed ;  spire  short,  last  whor 
large ;  aperture  la^e,  lunat«  or  rounded,  columellar  margin 
slightly  inflected,  peristome  often  membranous. 

Animal  elongated,  too  large  for  complete  i«tractJo&  into  the 
shell ;  tail  very  short ;  mantle  reflected  over  the  eheU-margin) 
and  furnished  with  a  posterior  lobe  on  the  right  side.  Lingual 
teoth(of  type)  100  rows  of  75  each;  marginal  teeth  with  a  single 
long,  recurved  apex.  (Thomson.)  Occasionally  animal-feeders, 
like  the  slugs. 

V.  CavKTi  and  Freydneti  (Helicarion,  Per.),  tail  longer,  more 
abruptly  truncated,  with  a  caudal  gland  like  anon,  mantle  more 
developed. 

DUtribviion,  8T  species.  Most  abundant  in  north  part  of  the 
Old  WorU. 

Bub-gewra.  I>iiiidebardia,'Haitia.  (Helicophanta,  F^.)  V. 
hrevipBB,  PI.  Xn.,  Pig.  29. 

SheU  perforated,    horizontally   involute;    aperture  oblique, 
ample.    S  species.    Central  Europe. 
.   Simpulopiit  (sulcnlosa).  Beck. 

SheU  succinea-shaped.    5  species.    Bra^ 

SucoiHEA,  Drapamaud,    Amber-snail. 
Type,  S.  putris,  PI.  Xn.,  Pig.  i 


fMth  Sin  Mi*;  8.  piOrit  hu  W  roin  of  M  teeUi  neh. 
(Thoraaoa.)    Inlikbiti  du&p  pUoM,  but  i«nl7  enten  tlw  mUrr. 

Dittr^ution,  IM  apeciei.    World-wide. 

J^ouQ,  7  apvoies.    Eooow.    SnUm. 

iSu^ymtH.  Omafonyx,  D'Oibigny.  0>  nnguia,  FL  XIL, 
Kg.  24. 

Shdt  oral,  oonrez,  tnmalnoent,  qure  nearly  obioleta,  m&rgioi ' 

Animatluge,  dng-Iike;  abell  pUoed  on  the  middle  of  the 
Iwck,  vith  the  mantle  elig^tly  le&ected  upon  it  all  round. 
DittribvHoB,  2  apeoiea.    Bolivia,  Juan  Femandea. 

BuLDCTB,  Soopoli. 

^1/melogyf  Boidmo*,  extzeme  hnnger  (in  alloaion  to  ifa 
▼oraoity!). 

Ss/fMaym,  Bolinoa,  Btod.  (not  Adana), 

ZVfM,  B.  oblongoa,  PI.  XII.,  fig.  10. 

8htU  oblong  or  tnrreted ;  aperture  irith  the  longitudinal 
jnaigias  unequal,  tootiilew  or  dentate ;  oolumeUa  ontiie,  rerolute 
ttjctemallT  or  nearly  simple  ]  peristome  ■trnpln  or  expanded 

Aidmai  like  Heliz,  S,  oaatut  attains  a  length  of  aix  inolui, 
and  is  sold  in  the  market  of  Bio ;  it 
oripoaita  amongst  dead  learee,  the  egga 
have  a  brittle  shell ,  and  the  young  when 
hatched  are  an  inch  long.  (See  p.  44, 
Fig.  31.) 

Stetiont.  OdM(M(omtM(gargantuue), 
Beck,    aperture  toothed.    13    epeciee. 


PachydU,  Be<^  (Captella,  Guild.], 
Fig.  123.« 

Partida,  P6r.  P.  faba,  PI.  XH., 
Fig.  13,  roAiti.  26  species.  Asiatio, 
Anstfolian,  and  Pacific  Islands,  South 
America.  The  animal  is  ovoviTiparous. 

Oibbui  {Lj/onTtrUanut)  Montf. 

Bhdt  hump- backed.  Jfanjitius,  2 
apedes.  Ftg.  ui. 

Balimalii*,  Leacb.    B.  decollatus,  PI,  XII.,  Figs.  11  and  12. 

Shell  ionall.  Up  acute.  Above  300  specdes.  England,  3  species. 

■  Fip.   123.  B«iiT»« 
nmltheWotld." 
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Zua,  Leaoh.     Z.  lubrica,  PL  XH.,  Pig.  H 

8he!l  polislied,  oolumoUa  slightly  trnncated.     6  species. 

Aifca,  Leach.    A.  tridens,  PI.  SII.,  Kg.  15. 

SMI  pohahed,  peristome  thickened  and  toothed,  i  hring 
Bpecios. 

DietTibvlion,  1,120  Hpeciea.     "Universallr  distributed. 

Fossil,  30  species.  Eocene — .  Europe,  St.  Helena,  Austra'ja, 
West  Indies. 

B.  Ouadalupensit  occurs  in  modem  limeefone,  irith  huniau 


AcHATDfA,  Lamarck.    Agate-shetl. 

Type,  A.  variegata.  PI.  XH.,  Fig.  22. 

Synonyms,  CocUitoma,  Fer.  Columna,  Peny.  Subulina 
(octona).  Beck.  Liguue  (virgineus),  Montf.  Cioaella  (aoicula), 
Jeflireys. 

Shell  imperforate,  bulimiform ;  coliomellft  twisted,  and  trun- 
cated in  iiront ;  aperture  oval,  angular  above ;  peristome  simple, 

Ammal  snail-like.  The  great  African  Achatinse  are  the 
largest  of  all  land-snails,  attaining  a  length  of  eight  inches; 
their  eggs  exceed  an  inch  in  length,  and  have  a  calcareous 
shell. 

Distrihition,  370  species.  Europe,  A&ica,  Asia,  and  tropical 
America. 

Fossil,  19  apecies.    Eocene — .    Europe  and  St.  Helena. 

Sith-genera.  Olandina  (voluta),  Schiun.  (Oleacina,  Bolten; 
Polyphemus,  Montf.) 

8/iell  oblong,  fusiform ;  aperture  narrow,  elliptical, 

Animal  twice  as  long  as  the  shell ;  eye  tentacles  deflected  at 
the  tips,  beyond  the  eyes ;  Tibraoula  much  shorter,  also  defieot«d; 
lips  elongated,  tentacular.  Frequents  low  and  moLst  sitnations ; 
in  confinement  one  refused  vegetable  food,  but  ata  another 
snail.  (Say.)  186  ^leciea.  West  Indies,  Central  America, 
Mexico,  Florida. 

Fossil.  Eocene—.  Olandina  cosUIlata.  Isle  of  Wight.  {F. 
Edwards.} 

AchatineUa    (vulpina).    Sw.       [ITolictoTes,    Fer.)       Columella 
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Shdl  rimate  or  perforate,  cylindrical  or  oblong;  aperture 
xoonded,  often  toothed;*  margins  distant,  mostly  united  by  a 
callous  lamina. 

Animal  with  a  short  foot,  pointed  behind;  lower  tentacles 
short. 

DistrihtUionf  236  species.  Greenland,  Europe,  Africa,  India, 
Pacific  Islands,  Nortii  and  South  America. 

Fossil y  40  species.  Carb.  America.  (Dawson.)  Eocene— s 
Europe. 

Sub-genus.     VertigOyUm.    V.  Venets^ii,  PL  XII.,  Eig.  17. 

Shell  minute,  sometimes  sinistral. 

Animal  with  the  oral  tentacles  rudimentary  or  obsolete.  12 
species.     Old  World. 

Spiraxis,  C.  B.  Adams,  1850. 

Typey  Achatina  anomala,  Pfeiffer. 

Shell  ovate-oblong,  fusiform,  or  cylindrical;  last  whorl 
attenuated;  aperture  narrow,  right  margin  usually  inflected, 
columella  more  or  less  contorted,  base  scarcely  truncated,  fur- 
nished with  a  deeply-entering  callous  lamina. 

DistHbviumy  30  species.  West  Indies,  Mexico,  Juan  Fer- 
nandez. 

Stenogyray  Shuttleworth,  1854.  Shell  elongated,  turreted, 
many-whorled,  semi-transparent,  and  blunt  at  the  apex ;  peri- 
stome simple ;  shell  frequently  decollated. 

Animal  somewhat  like  Bulimus ;  middle  rachidian  teeth  small. 

Distrihutiony  50  species.    Tropical  America. 

OYLiNDBfiiiLA,  L.  Pfeiffer.     Cylinder-snail. 

Typey  C.  cylindrus,  PI.  XII.,  Eig.  20.  t 

SynonymSy  Brachypus,  Guild.     Siphonostoma,  Sw 

SheU  cylindrical  or  pupiform,  sometimes  sinistral,   many- 

whorled,  apex  of  the  adult  truncated,  aperture  round,  peristome 

continuous,  expanded. 
Animal  similar  to  clausilia ;  foot  short,  oral  tentacles  minute. 
Distribtdiony  143  species.    West  Indies,  Mexico,  Texas,  South 

America. 

Bal^A,  Prideaux 

Typey  B.  perversa.  PI.  XII.,  Fig.  21. 
Synonymy  Fusulus,  Fitz. 

•  Dr.  Pfeiffer  terms  thoee  teeth  parietal  which  are  situated  on  the  body-whorl,  thcie 
on  the  ooter  lip  palatal^  and  on  the  inner  lip  columellar. 

t  The  figure  is  taken  from  a  specimen  in  Mr.  Onming's  cabinet,  in  which  the 
empty  apex,  usually  decollated,  remains  attached  to  the  adult  &\ieU,. 
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Shell  slender,  usually  sinistral,  fusiform,  multispiral,  aperture 
OTate ;  peristome  acute,  margins  unequal,  wall  of  the  aperture 
with  one  single  plait ;  columella  simple. 

Animal  snail-like ;  teeth  20.20 ;  rows  130.     (Thomson.) 

Diatributiony  8  species.  Norway,  Hungary,  New  Granada, 
Tristan  d'Acunha.  The  British  species  is  found,  very  rarely,  in 
Porto  Santo,  only  on  the  highest  peak,  at  an  elevation  of  1,665 
feet.     (WoUaston.) 

Fossil,  1  species.    Eocene. 

Svh-genus.    Megaspira  (elatior).  Lea,  PI.  XTT.,  Fig.  18. 

Shell  dextral,  with  the  columella  transversely  plaited. 

DisMmtion,  1  species.    Brazil. 

Fossilf  1  species.    Eocene—.    Eheims. 

ToBNATELUNA,  Beck. » 

Etymology,  diminutiye  (or  patronymic  termination)  of  tomo' 
tella„ 

Type,  T.  bilamellata.  Ant. 

Synonyms,  Strobilus,  Anton.    Elasmatina,  Petit. 

Shell  imperforate,  ovate  or  elongated ;  aperture  semi-lxmar, 
margins  unequal,  disunited ;  columella  twisted,  truncated ; 
inner  lip  1 -plaited. 

Distribution,  27  species.  Cuba,  South  America,  Juan  Per- 
nandez,  Pacific  Islands,  New  Zealand. 

Paxillxjs,  a.  Adams. 

Type,  P.  adversus,  Ad.     Borneo. 

Shell  smaU,  pupiform,  sinistral,  rimate ;  spire  pointed ;  aper- 
ture semi-ovate,  ascending  on  the  body- whorl ;  inner  lip 
spreading,  1 -plaited,  outer  lip  expanded,  notched  in  front. 

Clatjsilia,  Drapamaud. 

Etymology,  Diminutive  of  clavsum,  a  closed  place. 

Synonym,  Cochlodina,  Per, 

Example,  C.  plicatula,  Dranamaud  (=C.  Eolphii,  Leach), 
PI.  XIL,Fig.  19. 

Shell  fasiform,  sinistral ;  aperture  elliptical  or  pyriform,  con- 
tracted by  lamellae,  and  closed  when  adult  by  a  movable  shelly 
plate  [clausium)  in  the  neck. 

Animal  with  a  short,  obtuse  foot ;  upper  tentacles  short,  lower 
very  small.  C.  bidens  has  120  rows  of  50  teeth ;  (7.  nigricans 
90  rows  of  40  teeth  each. 

Distribution,  386  species.  Europe,  Asia,  Africa,  and  South 
America, 
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Foaailj  20  species.  Eocene—-.  Britain  and  France.  Cool- 
strata,  Nova  Scotia.    (Lyell.) 

C  moixima,  Grat.,  Miocene,  Dax,  is  two  inches  in  length. 

Family  n. — ^LiMAciDiB.    Sings. 

Shell  small  or  rudimentary,  nsnaUy  internal,  or  partly  con- 
cealed by  the  mantle,  and  placed  over  the  respiratory  cavity. 

Animal  elongated ;  body  not  distinct  from  the  foot ;  head  and 
tentacles  retractile ;  tentacles  4,  cylindrical,  the  upper  pair  sup- 
porting eyes;  mantle  small,  shield-shaped;  respiratory  and 
excretory  orifices  on  the  right  side. 


Fu;.  124.    Umax  SowerbH^  Fir,    Brit 

Ltmax,  L.    Slug. 

Type  L.  maxlmus.  PI.  XTT.,  Fig.  25.  (L.  cinereus,  Miiller.) 

Shell  internal,  oblong,  flat,  or  slightly  concave  beneath, 
nucleus  posterior ;  margin  membranous ;  epidermis  distinct. 

Animal,  foot  pointed  and  keeled  behind;  mantle  shield- 
shaped  on  the  front  of  the  back,  granulated  or  marked  with 
concentric  striae ;  respiratory  orifice  on  the  right  side,  near  the 
posterior  margin  of  the  mantle ;  reproductive  orifice  near  the 
base  of  the  right  ocular  tentacle ;  lingual  teeth  tricuspid,  those 
near  the  margin  simple,  aculeate. 

The  slugs  are  connected  with  the  snails  by  Vitrina;  their  teeth 
are  similar,  but  have  more  elongated  cusps.  The  creeping-disk  or 
sole  of  the  foot,  extends  the  whole  length  of  the  animal ;  but  they 
frequently  lift  up  their  heads  like  the  snails,  and  move  their  ten- 
tacles in  search  of  objects  above  them.  They  often  climb  trees,  and 
some  can  lower  themselves  to  the  ground  by  a  mucous  thread. 
When  alarmed  they  withdraw  their  heads  beneath  the  mantle, 
as  in  Fig.  124.  Slugs  feed  chiefly  on  decaying  vegetable 
and  ftnimal  substanccs ;  they  oviposit  at  any  time  of  the  spring 
and  summer  when  the  weather  is  moist,  and  bury  themselves  in 
drought  and  frost.  Limax  noctilticus,  Fer.  (Phosphorax,  Webb), 
found  in  TenerifTe,  has  a  luminous  pore  in  the  posterior  border 
of  the  mantle. 
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Dittribuiion,  SI  species.  Europe,  Canaries,  Sandwich  IslandB, 

Australia. 

Foefil,  Eocene—.  Britain.  The  Arieylai  t  lafvt,  Edw.,  of 
the  Isle  of  Wight,  appears  to  be  a  Limax. 

Sub-genus.     Oeomalacu«  {inaealomu)  Allman.     Ireland. 

Skell  imguiform.  AniTnal  with  a  mucns-gland  at  Hie 
extremity  of  the  tail ;  respiratory  orifice  near  the  right  anterior 
border  of  the  mantle. 

AifACEinTfl,  HejTDemann,  1B63. 

Shell  round,  calcareous,  hhgIbub  posterior ;  mantle  large  and 
rough ;  respiratory  orifice  on  the  right  side  and  near  the 
middle  of  the  mantle ;  generative  ori£ce  distant  from  it  behind 
the  right  tentacle.  Dorsal  surface  not  ridgel;  tail  without  a 
mucus-gland,  and  pointed. 

Dietribtttion,  2  species.     Bjmalayas. 

Ikcilasia,  Benson. 

Type  I.  bilineata,  Cantor,  Chusan. 

Synonym  ?  Meghimatium,  Hasaelt. 

Animal  elongated,  tapering  behind,  entirely  covered  by  a 
mantle ;  tentacles  4,  the  upper  bearing  eyes ;  the  lower  entire ; 
respiratory  orifice  on  the  right  side,  near  ttie  front  of  the  mantle. 
Longitude  ij  inches.    6  species.    Norili  America,  China. 

PhilmayiMt  (Eaf.)  F6r.  =  Tebennophonia,  Binney,  1842, 
Boston  Society's  Journal  (Helix  OarolinensiB,  Bobc)  is  also  a 
slug  with  a  long  mantle. 

Abtoit,  Firuasao.    Iiand-sole. 

Type,  A.  empiricorum,  Ffer. 

Synonym,  Limaoella,  Brard. 

Shell  oval,  concave ;  or  represented  by  numerous  irregular 
calcareous  granules. 

Animal,  slug-like ;  respiratory  orifice  on  the  right  side, 
towards  the  front  of  the  mantle ;  reproductive  orifice  imme- 
diately below  it ;  tail  rounded,  slightly  tmnoafod,  terminated 
by  a  mucus-gland.  Lingual  teeth,  as  in  Umax;  A.  empiriconim 
has  160  rows  of  101  teeth  each.  The  laud-soles  occasionally 
devour  animal    substances,  such  as  dead  worms  or  injured 
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J>i8irlhuUon,  20  species.    Europe.    Norway,  Britain,  Spain, 

Soutli  Africa. 

Fossil,    Newer  Pliocene,  Maidstone.     (Morris.) 
Plectrophorus  {corntnuSi  Bosc)  Fer.      5  species.     Teneriffe; 

represented  as  having  a  small  conical  shell  on  the  tail ;  probably 

an  erroneous  observation. 

Pabmaoella,  Guvier. 

Type^  P.  Olivieri,  Cuvier. 

Etymology y  parma^  a  small' shield. 

Synonym  ?  Peltella  (Americana),  Van  Beneden. 

Shett  concealed,  oblong,  nearly  flat,  apex  sub-spiral. 

Animal  vitrina-like,  with  an  ample  foot,  pointed  behind,  and 
furnished  with  a  mucus-pore ;  mantle  small,  shield-like  in  the 
middle  of  the  back,  partly  or  entirely  concealing  the  shell. 

P.  calyculatay  Sby.  (Cryptella,  Webb),  PI.  XII.,  Fig.  27,  is 
patelliform,  with  an  exposed  papillary  spire. 

Distrihitiony  7  species.  South  Europe,  Canary  Islands,  North 
India. 

J^NELLA,  Gray,  1850  (not  Grat.  1826)* 

Synonym,  Athoracophorus  (!),  Gould. 

Type^  Limax  bitentaculatus,  Q,uoy.  Elongate,  Umacifbrm, 
covered  by  a  mantle  with  free  margins ;  back  grooved ;  tentacles 
2,  retractile,  rising  within  the  edge  of  the  mantle ;  respiratory 
orifice  to  the  right  of  the  dorsal  groove,  reproductive  orifice 
below  it  and  beneath  the  mantle. 

DistrihtUion,  New  Zealand,  on  leaves. 

Aneitea,  Gray,  1860. 

Mantle  small  and  triangular,  tooth  strap  with  a  single  median 
tooth. 

Distribution  y  1  species.  A.  Macdonaldii-  New  Hebrides,  New 
Caledonia. 

P^JiMARlON,  Fischer.  1855. 

Shell  shallow,  partly  external;  mantle  large,  with  a  free 
margin  anteriorly,  but  covered  by  the  shell  posteriorly ;  genera- 
tive orifice  behind  the  right  tentacle. 

Distribution^  4  species.    India. 

TRiBONioPnoRTJS,  Humbert,  1863. 

Mantle  small,  triangular,  back  with  an  almost  imperceptible 
furrow  ;  teeth  with  wavy  edges. 

Distributiony  3  species.     New  South  Wales. 

o3 


OT  THB  HOLLtrSCl. 


ViQiiESHELU,  Beflhayee,  1857. 
!hell  intomal,  rudimentary,  aval,  auborbicular,  eiiglitiy  coD' 
e  below,  and  thickened  at  tlie  edges ;  sammit  sub-central. 


Fig.  IX.  TiUaalla  halialoida,  Ftr.* 

Testachli^,  Cuvier, 

Shell  small,  ear-shaped ;  situated  on  the  posterior  extremity 
of  the  body. 

Animal,  stug-like,  elongated  and  tapering  towards  the  head ; 
back  with  two  principal  lateral  furrows,  fiW  which  numerous 
TeiU'like  grooves  ramiiy,'  mantle  not  larger  than  the  shell; 
respiratory  orifice  on  the  right  side,  beneath  sub-spiral  apex  of 
the  shell ;  reproduotiTO  orifice  behind  the  right  tentacle.  The 
Testacolla  is  subterranean  in  its  habits,  feeding  on  earth-worms, 
and  visiting  the  suriace  only  at  night.  Its  lingual  membrane 
is  very  large  and  wide,  with  about  60  rows  of  20.20  teeth, 
which  diminish  rapidly  in  size  towards  the  centre ;  each  tooth 
is  slender,  barbed  at  the  point,  and  slightly  Uiickened  at  the 
base,  and  furnished  vith  a  projection  on  the  middle  of  the 
posterior  side. 


Curing  winter  and  dry  weather  the  Testqcella  forms  a  sort 

of  cocoon  in  the  gioniid  iiy  the  exudaiiuu 

oi'  ita  mucna.     If  this  coll  is  broken,  thn 

t,  animal  may  be  seen  completely  shrouded 

'  1  its  thin  opaque  white  mantle,  which 
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fonnd  by  Mr.  Gunnington,  in  fields  near  Deyises),  jost  dis- 
turbed from  its  sleep;  «,  the  shell;  m,  the  contracted 
mantle. 

Distrihutum^  3  species.  South  Europe,  Canary  Islands, 
Britain  (introduced). 

Fossily  2  species.    Tertiary. 

Family  m. — Owoidiad^. 

AnimcU,  slug-like,  destitute  of  any  shell,  completely  corered 
by  a  coriaceous  mantle ;  tentacles  cylindrical,  retractile,  with 
eyes  at  their  eztremeties ;  foot  much  narrower  than  the  mantle^ 

OKdDnTM,  Buchanan. 

Type,  0.  Typhfie,  Buch. 

Etymology^  diminutiye  of  orikoBy  a  tubercle. 

Animal  oblong,  conyex,  usually  tuberculated ;  head  with  2 
retractile  tentacles,  bearing  the  eyes;  mouth  covered  by  a 
notched  yeil;  no  homy  jaws;  tongue  broad,  with  above  70 
rows  of  lingual  teeth  (in  0.  cdticum)y  teeth  54.1.54 ;  *  the 
central  teeth  minute,  triangular,  with  a  single  obtuse  spine ; 
laterals  slightly  curved ;  heart  opistho-branchiate ;  respiratory 
orifice  posterior,  distinct  from  the  vent;  sexes  combined,  ^  organ 
under  the  right  tentacle,  $  at  the  posterior  extremity  of  the 
body. 

Distribution,  16  species.  Britain,  Mediterranean,  Bed  Sea, 
Mauritius,  Australia,  Pacific. 

The  typical  Oncidia  live  on  aquatic  plants  in  the  marshes  of 
the  warmer  parts  of  the  Old  World.  Those  which  frequent 
sea-shores  have  been  separated  under  the  name  Peronia,  Bl. 
(Onchis,  Fer).  One  species  (0.  celticum)  is  found  on  the  coast 
of  Cornwall,  congregated  in  little  groups,  about  a  foot  or  two 
from  the  margin  of  the  sea,  where  the  waves  break  over  them. 
They  ascend  and  descend,  so  as  to  maintain  their  distance  as  the 
tides  rise  and  fall ;  but  they  will  not  bear  long  immersion  in 
sea- water.     (Couch.) 

?  Buchanania  (oncidioides),  Lesson.  Named  after  Dr.  F. 
Hamilton  (Buchanan),  the  zoologist  of  India. 

Animal  oval,  entirely  covered  by  a  simple  mantle ;  respiratory 
orifice  in  the  centre  of  the  back ;  head  with  4  tentacles,  retractile 

•  This  is  a  convenient  mode  of  stating  the  number  of  lin  ual  teeth  in  each  row ;  it 
means  that  there  is  a  sngle  (symmetrical)  tootli  in  the  centre,  and  54  lateral  (un- 
fymmetrical)  teeth  on  each  side.  If  the  numb  r  of  rows  of  teeth  on  the  dental  mem- 
^ne  is  known,  it  may  be  added  below,  thi  s — Feronia  Aiavritianay  •*-^*^J^-^- 
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beneath  the  mantle ;  foot  oyal.  much  smaller  than  the  mantle ; 
length  3^  inches.     Coast  of  Chili.     (Keqiiires  confirmation.) 

Vagintjltjs,  F^russao. 

Type,  V.  Taunaisii,  Perussac. 

Synonymy  Veronicella,  Bl. 

Animal  elongated,  slug-like,  entirely  coyered  by  a  thick 
coriaceous  mantle,  smooth  or  granulated ;  head  retractile  under 
mantle ;  tentacles  4,  upper  pair  slender,  cylindrical,  inflated  at 
the  tips  and  bearing  eyes,  lower  pair  short,  bifid ;  foot  linear, 
pointed  behind ;  sexes  united ;  ^  orifice  behind  the  right  ten- 
tacle, $  midway  on  the  right  side,  beneath  the  mantle; 
respiratory  and  excretory  orifices  at  posterior  extremity  between 
mantle  .and  foot.  Inhabits  forests,  in  decayed  wood  and  under 
leaves. 

Distribution,  20  species.  West  Indies,  South  America,  India, 
Philippines. 

Family  IV. — ^LiMKiBiD^. 

Shell  thin,  horn-coloured;  capable  of  contauc^ng  the  whole 
animal  when  retracted ;  aperture  simple,  Hp  sharp ;  apex  some- 
times eroded. 

Animal  with  a  short  dilated  muzzle ;  tentacles  %,  eyes  sessile 
at  their  inner  bases ;  mouth  armed  with  an  upper  mandible, 
tongue  with  teeth  similar  to  Helix,  The  Limnseids  inhabit 
fresh  waters  in  all  parts  of  the  world;  they  feed  chiefly  on 
decaying  leayes,  and  deposit  their  spawn  in  the  form  of  oblong 
transparent  masses  on  aquatic  plants  and  stones.  They  fre- 
quently glide  beneath  the  surface  of  the  -yrajber,  shell  downwards, 
and  hybemate  or  aestiyate  in  the  mud. 

The  fresh- water  snails  (and  also  Neritina)  can  lower  them- 
selves from  aquatic  plants  by  a  mucous  thread,  and  re-ascend 
by  the  same  ;  a  Fhysa  can  be  lifted  out  of  the  water  by  its  thread. 

LiMN^aEA,*  Lamarck.     Pond-snail. 

Etymology^  Limnaios,  marshy. 

Type,  L.  stagnalis,  Pig.  128.     PI.  XIT.,  Pig.  30. 

Shell  spiral,  more  or  less  elongated,  thin,  translucent ;  body- 
whorl  large,  aperture  rounded  in  front;  columella  obliquely 
twisted. 

Animal  with  a  short,  broad  head ;  tentacles  triangular,  com- 
pressed; lingual  teeth  (Z.  stagnalis)  55.1.55,  about  110  row?, 
central  teeth  minute,  laterals  bicuspid,  the  inner  cusp  largest. 
*  Adjectives  employed  as  names  ioi  itieVia  &\io\]l^\v&N«\^^i^t(^\sv^\ATas^:^^ 
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1  tha  green  freah-WAtar  algae ;  L.  itagnalta 


tig.lta.I.llJ'gmUa. 


Dittrihulion,  90  apeciei.      Europe,  Uedeira,  India,  China, 

North  AmMica. 

I-'oMgit,  70  Hpooiea.    Wealden — .    Britain,  France. 

Sub-goitu.  Amphipeplea,  Nilsaon.  A  glutinoaa,  PI.  XII., 
Kg.  31. 

8hdl  glabulac,  hyaline. 

Animai  vith  a  lobed  mantle,  capable  of  expansion  orer  ths 
ehelL    G  species.    Europe  i  Philippines 


ChilMia,  Gray.    Chilian-snail. 

Example,  C,  pnlchra,  D'Orbigny,  Fig.  129 

Synonym,  Dombeya,  D'Orbigny. 

Shell  oval,  thin,  ornamented  with  dark  spots  or  wavy  bands ; 
coluiuella  thickened,  with  one  oi  two  etrong  prominent  folds. 

Diatributiim,  18  species.  South  America ;  in  clear  running 
streams. 

Foanl,  1  species.  Miocene,  Eio  Negro,  Patagonia.   (D'Orb.) 

Puts  A,  Drapamaud. 
Type,  P.  fontinalis,  PI.  XII.,  Fig.  32. 
Etymohgy,  Physa,  a  pouch. 
Sytumyint,  Bui  in,  Adans.     Bivicola,  Fite,     laidora,  Ehf. 
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SheB  orate,  BmiBtrallf  aptral,  thin,  polished ;  apertnzc  immded 

Animal  vitb  long  alender  tentadea ;  the  eyee  at  their  bases  ; 
mantle  margin  expanded  and  fringed  with  long  filamaotd. 

P.  hypitortim  (Aplexa,  Fleming)  has  on  elongated  spire,  and 
the  mantle  margin  is  plain. 

Pkysopiii,  KrausB,  South  A&ica,  has  the  base  of  the  columella 
truncated, 

Camptoctrtu  (terebrae),  Benson,  India,  has  the  whorls  dis- 
tmitod,  and  the  peristome  oontiniions. 

DUtribution,  20  epecies.  North  America,  Europe,  South 
Africa,  India,  Philippines. 

Fouil,  43  epecies.  Weatden — .  Britain,  Fnuice.  The  lai^est 
living  species  {P.  Maagerx,  Ecuador  F)  is  Id  lines  iB  lengtlt.  A 
fossil  species  found  at  Otignon  measures  26  lines,  and  another 
equally  large  occurs  in  India. 

Ahcylus,  Geofihijr.    Biver-limpet. 

Etymology,  Ancyhi*  (agkulos)  a  small  round  shield. 

Type,  A.  fluyiatilia.  Miiller.  PI.  XH..  Fig.  33  (Patella 
lacuetris,  L.). 

Shell  conical,  limpet-shaped,  thin;  apex  posterior,  sinistral; 
interior  with  a  sub-spiral  muscular  scar. 

Animal  like  Limneea ;  tentacles  triangular,  with  eyes  at  their 
bases;  lingual  teeth  37.1.37, in  120  tows,  centrals  small,  laterals 
with  long  recurved  hooka. 

BietribuHon,  49  species.  North  and  South  America,  Eurt^ 
Madeira,    On  stones  and  aquatic  plants  in  running  streams. 

Fotsit,  8  species.     Eocene,  Belgium. 

Sjtb-genera.  Vdktia  (oblonga,  Lightfoot),  Gray.  (Acroloxus, 
Beck.) 

Shell  and  Animal  deztral ;  lingual  teeth  40,  in  7S  rows.  3 
spBcies.     West  Indies,  Europe. 

Foiail,  2  species.    Eocene.    Britain,  France. 

Laiia,  neritoides,  Gray;  shell  limpet-like,  interior  with  a 
transverse  plate,  turned  up  and  notched  on  one  side.  2  speoies. 
Kew  Zealand. 

PLAMORBIB,  Miiller. 
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filender,  the  eyes  at  their  inner  bases;  lingual  teeth  sub- 
quadrate,  central  and  marginal  bicuspid,  laterals  tricuspid; 
excretory  orifices  on  left  side  of  the  neck. 

Some  species  of  PZanor&ts  hare  the  sutures  andspire  deeplysunk, 
and  the  umbilicus  flattened ;  specimens  occur  with 
the  spire  elevated  (Fig.  130*).  P  contortusy  a  minute 
species,  has  above  6,000  teeth.  (Cocken.)  P.  comeua 
secretes  a  purple  fluid.  (Lister.)  P,  lacuatris  (Seg- 
mentina,  Fleming)  has  the  whorls  contracted  inter- 
nally by  periodic  septa,  3  in  a  whorl,  with  triradiate 
openings.  P,  armigenm  (Planorbula,  Haldeman)  Fig- 130. 
has  6  teeth  in  the  aperture  which  nearly  close  the  passage. 

Biatribution,  145  species.  North  Ajnerica,  Europe,  Itidiai 
China. 

Fossily  69  species.    Wealden — .    Britain,  France. 

Chindlachiaf  ancyliformis,  PfeiflPer,  1860.  Fresh  waters.  Cuba. 

Shell  thin,  obliquely  conic;  apex  inclined  posteriorly;  base 
closed  for  two-thirds  by  a  flat,  horizontal  plate ;  aperture  semi- 
circular. 

Family  V. — ^AuEicruDiE. 

Shell  spiral,  covered  with  homy  epidermis,  spire  short,  body- 
whorl  large ;  aperture  elongated,  denticulated ;  internal  septum 
progressively  absorbed. 

Animal  with  a  broad  and  short  muzzle,  tenteu^les,  2,  oylin- 
drical,  the  eyes  sessile  behind  them ;  mantle-margin  thickened ; 
orifices  as  in  the  snails;  foot  oblong;  sexes  united;  mouth 
with  a  homy  upper  jaw ;  lingual  teeth  numerous,  central  series 
distinct,  hooked,  tricuspid.  A,  livida  has  about  31  laterals 
(Loven) ;  another  species  examined  by  Mr.  Wilton  has  11 
large  laterals  and  about  100  smaller  {uncini)  on  each  side, 
gradually  diminishing  towards  the  edge  (Fig.  131) :  c,  central 
teeth ;  ?,  laterals. 

Fig.  131. 

The  Auriculae  frequent  salt-marshes,  damp  hollows,  and 
places  overflowed  by  the  sea;  they  were  long  regarded  as 
marine  animals,  and  their  shells  confused  with  those  of 
Tomatella  and  Ringicula. 

»  P.  marginatus,  var.    Rochdale,  communicated  by  J.  S.  Oaskoin,  Esq. 
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AimiouLA,  Lamarck* 

Typcy  A.  Jiidae.    Pi.  XH.,  Fig.  35. 

Etymology^  Auricula^  a  little  ear. 

Synonyms,  Cassidiila,  Fer.  (not  Lam.).  Marintila  (pepita) 
King.    Geovula,  Sw.  , 

Shell  oblong,  wil^  thick,  dark  epidermis  ;  spire  obtuse ;  aper« 
ture  long,  narrow,  rounded  in  front,  with  2  or  3  strong  folds  on 
the  inner  lip ;  outer  lip  expanded  and  thickened. 

DiatrihtUiony  94  species.  Philippines,  Celebes,  Fecgees,  Aus* 
tralia,  Peru. 

Fomlf  28  species.     ?  Neocomian — .    France. 


Fig.  132.  A.  mtris-felit,     (From  Eyd.  and  Soul.) 

A .  Judoe  has  truncated  tentacles ;  the  typical  species  are  met 
with  in  the  brackish- water  swamps  of  tropical  islands,  on  the 
roots  of  mangroyes,  and  by  small  streams  within  the  influ- 
ence of  the  tide.  One  species  has  been  obseryed  by  Mr.  Adams 
in  nearly  2  fathoms  water. 

Sub-gencray  Polydonta,  Fischer,  P.  scarahceus,  PI.  XII.,  Fig. 
36.     (Scarabus  imbrium,  Montfort). 

Shell  oval,  compressed;  spire  pointed,  many-whorled,  with 
lateral  varices ;  aperture  toothed  on  both  sides. 

Distribution,  34  species.  India,  Borneo,  Celebes,  Pacific 
Islands.  Inhabits  moist  spots  in  woods  near  the  sea,  and  is 
wholly  terrestrial,  feeding  on  decayed  vegetables.  (Adams.) 
1  Tertiary  species. 

Fedipes  (afra),  Adans. 

Shell  ovate,  spirally  striated,  aperture  denticulated  on  both 
sides ;  the  animal  loops  in  walking,  like  truncatella. 

Distribution^  West  Indies,  Africa,  Philippines,  Pacific  Islands. 
Under  stones  on  the  sea-shore. 

Fossil,  5  species.     Eocene — .     Britain,  France. 

CoiTOViTLTJS,  Lamarck. 

Type,  C.  coniformis,  Brug.  PI.  XII.,  Fig.  37.  (=  Yoluta 
cofFea,  L.  ?) 

Synonyms y  MelampMS,  ^oii\iot\..    'SScLO^o^Wccija.^^^* 
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BJiell  obtusely  cone-shaped,  smooth ;  spire  short,  flat-whorled ; 
aperture  long,  narrow;  lip  sharp,  denticulated  within;  colu- 
mella twisted  in  front ;  wall  of  the  aperture  with  1  or  2  spiral 
plaits. 

Animal  with  short,  tapering,  and  rather  compressed  tenteuiles ; 
foot  diyided  transversely  into  two  portions,  adyanced  successively 
in  walking. 

Distribution^  56  species.  West  Indies,  Europe.  In  salt<- 
marshes  and  on  the  sea-shore.  The  British  species  have  thir 
ovate  shells,  with  the  spire  moderately  produced,  and  the  aper- 
ture oval.  They  form  the  sub-genus  Alexia  (denticulata), 
Leach. 

Fossil,  Eocene.    Britain,  France. 

Cakychiitm,  Miiller. 

Type,  C.  minimum,  PI.  XII.,  Eig.  39. 

Synonym,  Auricolla,  Sartm. 

Shell  minute,  oblong,  finely  striated  transversely;  aperture 
oval,  toothed,  margin  thickened,  united  by  callus. 

Animal,  with  2  blunt,  cylindrical  tenteudes;  eyes  black, 
aessile,  near  together,  behind  the  tentacles. 

Distrilmtion,  9  species.  Europe;  North  America.  At  the 
roots  of  grass  in  damp  places,  especially  near  the  sea. 

Fossil,  3  species.    Miocene — .    Europe. 


The  genus  SipJumaria,  described  at  p.  281,  is  supposed  to  be 
pulmoniferous,  and  to  bear  somewhat  the  same  relation  to 
AuriciUa  that  Ancylus  does  to  Limnaea,  The  lingual  dentition 
is  similar  to  Auricula ;  the  centre  teeth  are  distinct,  the  laterals 
numerous  and  hooked. 


Fig.  133.» 

Section  B. — OPERCULATA.t 
The  Operculated  land- snails  are  exceedingly  like  periwinkles 

*  Siphonaria  spedes  from  the  Cape ;  three  rows  of  teeth,  c  central,  /  laterals,  from  a 
preparation  by  J.  W.  Wilton.  Esq.,  of  Gloucester. 

t  Phanera-pneumona  (open-lunged),  Gray.  The  account  of  this  group  la  chiefly 
token  from  the  catalogue  prepared  by  my  friend  Dr.  Baird. 
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{litiorina),  and  chiefly  differ  from  thsm  in  the  ntnatioiia  tliey 
inhabit,  and  the  medium  respired.  They  hara  a  long  truncated 
muzzle,  2  slender  controctUe  tentaolM,  and  the  eyea  are  eeasile 
on  the  Bides  of  the  head.*  The  mantle-margin  is  simple,  and 
the  pulmonary  cavity  is  sitaated  on  the  back  of  the  neck,  and 
quite  open  in  front.    Lingual  ribbon  naxrow ;  teeth  7-iajikad. 


He.  lU.  Ungnil  teetb  of  Cydep/ariiM.f 

The  eezee  are  distinct ;  the  shall  is  epiral,  and  closed  by  an 
operculum,  presenting  many  beautifiil  modificatione  of  Htrnctnro 
characteristic  of  the  smaller  groups,  which  are  often  peculiar 
to  limited  regions,  as  in  the  Sdicida.  The  oldest  fbaail  species 
are  found  in  the  Eocene  Tertiary. 

Fauilt  VI. — CYOLOaiOMIDa. 

Shell  spiral,  rarely  mnoh  elongated,  often  'depressed,  spirally 
striated;  aperture  nearly  oiicalar;  peristome  simple.  Opw- 
oiilum  distinctly  spiral. 

Animal  with  the  eyas  on  slight  prominencea  at  the  outer 
bases  of  the  tentacles ;   tentacles  contractile  only ;  foot  raOiei 


Ctclostoua,  Lamarck. 
Etymology,  Cycloe,  circle,  stoma,  mouth. 
Type,  C.  elegans,  Pi.  XU.,  Fig.  40. 
Synonym,  Leonia  (mammillariB)  and  Lithidion,  Gray. 

BhfU    turbinated,    thin,     axis    perforated :    aperture    ot 
pcriatome  contiuiious,  aimplo,  straight  or  expanded ;  epider 
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dnimal  with  clayate  ientacles ;  sole  of  the  foot  divided  by  a 
langitadinal  groove,  the  side  moved,  altematelr  in  walking; 
the  end  of  the  long  muzzle  is  also  frequently  applied,  as  by  the 
looping-snails  (Truncatellse),  and  used  to  assist  in  climbing. 


.  Fig.  1 J5.  Cydo$toma  elegant^  from  Charlton,  Kent. 

JHstrihutiony  above  160  species.  South  Europe;  Africa, 
^Madagascar.  The  only  British  species,  (7.  elegans,  is  found  on 
calcareous  soils;  it  ranges  to  the  Canaries  and  Algeria,  and 
occurs  fossil  in  the  newer  Tertiaries.  Nearly  half  the  species 
have  the  whorls  spirally  keeled,  and  have  been  distinguished 
tinder  the  name  Tropidophora  by  Troschel.  They  are  found 
in  Madagascar  and  the  adjacent  islands  and  coast  of  Africa. 

Fo$8tl,  40  species.    Eocene,  Europe. 

Buh-genera,  Otopomay  foUaceum,  Gray.  Shell  sub-globose, 
Tunbilicated ;  peristome  with  an  ear-like  process  covering  part 
of  the  perforation.  Dietrihution,  15  species.  Arabia,  Mada- 
gascar, China,  New  Ireland. 

Choanopomay  lincina,  Pfeiffer.  Shell  often  a  little  decollated ; 
peristome  usually  double,  the  outer  edge  angularly  expanded. 
Lincina  (labeo),  Br.,  has  the  last  whorl  produced.  Jamaida 
(anomala),  C.  B.  Adams,  has  the  operculum  convex.  Distribution, 
70  species.    West  Indies,  and  a  few  in  Tropical  America. 

Cistula  (fascia),  Gray.  =  Tudora^  megacheila,  Gray.  Shell 
ovate  or  elongated,  apex  usually  decollated,  peristome  free; 
operculum  with  a  thin  shelly  outer  coat.  Chondropomay  semi- 
labre,  Pfr.,  differs  ia  the  operculum  being  **  sub-cartilaginous." 
Distribution,  about  70  species.  West  Indies;  Tropical  America, 
8  species. 

JRealia^  hieroglyphica,  Gray.  ^  Hydrocsena  (part)  Parreyss, 
Omphalotropis,  Pfr.  Liarea  (Egea),  Gray.  Bourciera,  helicinae- 
formis,  Pfr.  Shell  turreted  or  turbinate,  perforated ;  peristome 
simple,  straight  or  expanded;  operculum  pauci-spiral,  horny. 
Distribution,  17  species.  Canaries,  ?  Mauritius,  Pacific  Islands. 
(Ecuador,  Bourciera.) 

Fomatias,  maculatum,  Studer.  Shell  slender,  transversely 
striated;   peristome  reflected;    operculum  cartilaginous, 
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camented  wifhin.  DuMbution,  18  ipecdM.  Boatli  Enrape; 
Corfu,  India. 

Adanuiella  (mirabilis)  Pfeiffer,  1851  =  Choanopoma,  F&. 
(part J  1847.  "  Operculum  thin,  rather  aartQaginoiiB."  JHatribu' 
tioa,  12  Bpeciea.  Jamaica,  Demerara.  Named  after  the  late 
FrofeBSor  C.  B.  Adams,  of  Amherst,  MHaeaohuMtts. 

Cydotopaie,  Blanford.  Asia, 

P  FBanBeiNA,  Qrateloup. 

Etijmology,  named  in  honoiu-  of  Baron  Fenueac. 

Type,  F.  Bnastomffiformia,  Qi. 

Syaonym,  StrophoBtoma,  Deali. 

Shell  rounded,  depressed,  umbilicated ;  whorls  tranBrereely 
striated  above,  spirally  keeled  below ;  aperture  tamed  obliquely 
upDardB,  peristome  simple.    Opereolum.  f 

Foatxl,  5  ^)eciBB.    Miocene — .    Dax ;  Turin. 

Cyclophorus,  Montfort. 

Etymology,  Oyclot,  circle,  phoraw,  bearer. 

Typt,  C.  involutuB,  PI.  XII.,  Fig.  41. 

Shell  depressed,  openly  umbilicated;  apertore  circalsr; 
peristome  continuous,  straight  or  expanded ;  epidermis  thick ; 
operculum  homy,  many-whorled. 

Animal  with  long,  slender  pointed  tentacles;  foot  broadly 
expanded,  not  grooved. 

Distribution,  about  150  apeciee.  India,  Philippines,  New 
Zealand,  Pacific  Islands,  Tropical  America.  G.  gibbui,  Fer. 
(AlycaeuB,  Gray),  has  the  last  whorl  distorted.  C,  comu-vena- 
torium,  Sby.  (Aulopoma.  Trosohel),  Ceylon,  has  the  peristome 
free  when  adult ;  the  operculum  is  larger  than  the  apertore, 
and  reflected  over  it. 

Sab-genera.  Fierocydoi  (mpeBtriB),  Benson.  Myiostoma  and 
Steganostoma,  TroadiBl.  Shell  depressed,  nearly  discoidal, 
widely  umbilicated ;  peristome  expanded,  produced  into  a  little 
wing  at  the  suture ;  operculum  sub-cartilaginouB,  spirally 
lamellated.  Distribution,  16  species.  India,  Ceylon,  Binnah, 
Borneo  ? 

Cyclotus  (fusoeacenB),  Quilding  (Aperostoma,  Trosohel).  8hdt 
depressed,    widely    umbilicated ;     operculum    shelly,    whorbi 
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species.  Philippines,  India,  New  Guinea^  New  Zealand,  Pacific 
Islands. 

Lomastoma*  (cylindraceum),  Guild.  (Farcimen,  Troschel.) 
Shell  oblong  or  pupa-shaped,  scarcely  perforated,  aperture 
circular ;  operculum  thin,  homy,  many-whorled,  flat.  Distri- 
htUion,  19  species.  West  Indies,  Tropical  America,  Canaries, 
India,  Mauritius.  Foasily  Eocene — .  Paris  and  Isle  of  Wight. 
(E.  Forbes.) 

Craspedopoma  (lucidum),  Pjfr.  Shell  turbinate,  rimate,  a  little 
contracted  near  the  aperture ;  operculum  round,  homy,  many- 
whorled.  Distrilmtion,  3  species.  Madeira,  Palma.  Foseili 
Eocene — .    Isle  of  Wight,  Madeira. 

Catauliis  (tortuosus),  Pfr.  Shell  pupa-shaped,  with  the  base 
keeled,  producing  a  channel  in  the  front  of  the  aperture  ;  oper- 
culum circular,  homy,  the  whorls  easily  separable.  Distribu- 
tioTiy  6  species.     Ceylon. 

IHplommatina  {io\lici3lTJLB)f  Benson.  Shell  minute  (1  species 
sinistral),  conical,  with  costulated  whorls ;  peristome  double ; 
operculum  homy,  multi-spiral.    Dtetributiony  3  species.    India. 

OpUthophoruSf  Benson,  1855.  0.  biciliatus,  Mouss.  Shell 
like  Fterocycloa;  operculimi  double,  margin  grooved,  interior 
concamerated.  DiatribtUion,  4  species.  Singapore,  Borneo, 
Java. 

Hyhocyatia^  Benson,  1859.  Shell  distortedly  ovate;  aperture 
circular,  interior  peristome  deeply  notched.  Operculum  shellyi 
thick,  multi-spiral. 

PuPiNA,  Vignard. 

Typey  P.  bicanaliculata,  Sby.  PL  XTE.,  Fig.  42.  Australian 
Islands. 

Shell  sub-cylindrical,  usually  polished;  aperture  circular, 
peristome  thickened,  notched  in  front  and  at  the  suture ;  oper- 
culum membranous,  narrow- whorled.  P.  grandia,  Forbes,  has 
a  dull  epidermis. 

DiatHhutiony  17  species.  Philippines,  New  Guinea,  New  Ire- 
land, Louisiades. 

Sub-genua,  BJiegoatoma  (nunezii),  Hasselt.  Aperture  with  a 
narrow  channel  in  the  middle  of  the  columellar  side.  6  species. 
Philippines,  ^icobar.  In  i?.  Luhricum  (Callia,  Gray)  the  sinus 
is  obsolete.  R.  pupiniforme  (Pupinella,  Gray)  is  perforated, 
and  has  a  dull  epidermis. 

*  Abridged  from  Megaioma-stoma ;  Swainson,  who  judiciously  cnrtaQed  sevcrai 
preposteroualy  l<nig  Dames,  allowed  tliu  to  remain. 
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Typr,  H.  NeritellA,  I^ain. 

Synonyira,  Oligjra,  Say.  FachTtoma,  Sw.  Ampultiiia,  BL 
Fitontllue,  Moutfort. 

Shell  globose,  dopresBed  or  fceelod,  oaJlonH  beneath ;  apertaro 
squariih  or  semi-lunar ;  columella  flattened ;  peristome  simple, 
expanded  ;  operculum  shelly  or  membranous,  gquariah  or  semi- 
ovate,  lamellar. 

Animallikti  Cydophonu;  liafcual teeth 3.1.3.     (Oray.) 

Distribution,  162  species.  West  Indiee,  Tropical  ionerica, 
Pacific  Islands,  Australian  Islands,  Philippines. 

Sub-genera.  Lucidella  (aureola),  Gray.  Peristome  more  or 
lees  toothed  internally.  6  species.  West  Indies,  Tropical 
America. 

TrochaleJIa  (pulohellft),  Sw.  Shell  not  callous  beneafli;  peri- 
stome simple,  expanded.     West  Indies  20  species,  Venezuela  1. 

Alcadia,  Gray.  A.  Brownei,  PI.  XII.,  Fig.  43.  Jamaica. 
Shell  helix- shaped,  often  velvety,  callons  beneath;  columolla 
flattened,  straight;  peristome  slit  in  front;  operculum  shelly, 
semi-ovate,  with  a  tooth-like  process  adapted  to  the  slit  in  the 
peristome.  DiatribtUitm,  17  species.  Cuba,  Jamaica,  and  Hayti. 

Stoastoua,  C.  B.  Adams. 

Etymology,  ttoa,  pillared,  »toma,  mouth. 

Type.  S.  pisum.  Ad. 

Shell  minute,  globose-conic  or  depressed,  spirally  striated ; 
aperture  semi-oval ;  peristome  oontinuous ;  inner  margin 
straight,  forming  a  small  spiral  keel  round  the  umbilicus; 
operculum  shelly,  lamellar. 

Distribution,  12  species.  Jamaica.  S.  smcineum  (Electrina, 
Gray)  has  smooth  whorls.  I.  Opara,  Polynesia,  60  new  species 
have  been  added  by  the  Hon.  E.  ChilJy,  who  divides  them 
among  several  new  genera. 

Family  Tn.~AoicoLiDJE. 
Shell  elongated,  cylindrical ;  operculum  thin,  sub-spiral. 
Animal  witli  the  mnzzle  rather  produced,  slender  and  tnui- 
eateii ;  Byes  sesaile  on  the  upper  part  of  tlio  Iioad,  behiud  tho 
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Synonym,  Acme  and  Acmaea,  Hartmann.* 

8?ieU  minnte,  slender,  nearly  imx>erforate ;  peristcfme  Blightly 
thickened,  margins  sub-parallel,  joined  by  a  thin  callus ;  oper- 
culum hyaline. 

IHatribution,  7  species.  Britain,  Germany,  France ;  Vanicoro 
(on  leaves).  A,  fu&ca  is  found  in  low,  marshy  situations,  at  the 
roots  of  grass;  it  occurs  fossil  in  the  Newer  Pliocene  of  Essex. 
(J.  Brown.) 

Geomelakia,  PfeifPer. 

Type,  G.  Jamaicensis,  Pfeiffer. 

Etymology,  Ge,  the  groimd  (i.e.  terrestrial). 

SJiell  imperforate,  turreted;  aperture  entire,  eflfhsed;  peri- 
stome simple,  expanded ;  margins  joined,  basal  produced  into  a 
tongue-shaped  process ;  operculum  oyal,  pellucid,  whorls  few, 
rapidly  enlarging. 

Distribution,  21  species.    Jamaica. 

Obdeb  m. — Opistho-brakohiata. 

Shell  rudimentary  or  wanting.  Branchi€B  arborescent  or 
fisusciculated,  not  contained  in  a  special  cavity,  but  more  or  less 
completely  exposed  on  the  back  and  sides,  towards  the  rear 
(fiptsthen)  of  the  body.    Sexes  united.     (M.  Edwards.) 

The  molluscs  of  this  order  may  be  termed  sea-slugs,  smce 
the  shell,  when  it  exists,  is  usually  small  and  thin,  and  wholly 
or  partially  concealed  by  the  animal.  When  alarmed  or 
removed  from  their  native  element,  they  retract  their  gills  and 
tentacles,  and  present  such  a  questionable  shape  that  the  inex- 
perienced naturalist  will  be  likely  enough  to  return  them,  with 
the  refuse  of  the  dredge,  into  the  sea.  Their  internal  structure 
presents  many  points  of  interest ;  in  some  the  gizzard  is  armed 
with  homy  spines,  or  large  shelly  plates ;  in  others  the  stomach 
is  extremely  complicated,  its  ramifications  and  those  of  the 
liver  being  prolonged  into  the  papillae,  which  are  said  to  be 
branches  of  the  respiratory  organ.  The  tongue  is  always  armed, 
but  the  number  and  arrangement  of  the  lingual  teeth  is  ex- 
ceedingly variable,  even  in  the  same  family  ;  usually  the  dental 
membrame  is  broad  and  short,  with  many  similar  teeth  in  each 
row. 

The  lingual  dentition  is  extremely  varied  in  the  BulUdce,    In 

•  All  given  in  the  same  year,  1821,  the  name  Acnuiea  having  been  employed  by 
Eschscholtz  for  a  genuB  of  limpets ;  Acicula  has  been  retained  by  Pfeiffer  and  Gray 
for  tlU»  land-shell. 
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Philitte  aperta  there  u  BO  eentra]  tootli ;  and  the  Uterala,  which 
moroaso  rapidly  in  sJTe  baokwaids,  have  a  finely  denticnlated 
membranous  inner  edge. 

In  Tvmatelia  and  Bulla  (phyms)  the  rachis  is  unsfmed,  and 
the  lateml  teeth  are  nnme- 
T0U3  end  similar ;  in  Ai:era, 
Cylichna,  and  ATnphUphym 
there  is  »  minute  central 
tooth. 

The  alimentary  canal  ter- 


the  body  thaa  in  the  other 
nnivalTe  ehell-fish.*  The 
gills  are  behind  the  lieait, 
and  Uie  auricle  behind  the 
Tentricle ;  conditions  which 
characterise  tho  embryonic 


¥\e.lM.  nUiiu  aperta.    (Wilton.) 


state  of  the  mollusca  generally, 

ComparatiTely  little  is  known  of  tite  goograpbical  distribution 
of  these  animals  ;  they  have  been  found  wburover  the  requisito 
search  has  been  made,  and  are  probably  much  more  numerous 
Uian  at  present  estimated.  Considerable  additions,  however, 
haTe  been  made  to  our  knowledge  on  ^lis  subject  by  the 
researchea  of  Kelaart  in  Ceylon  and  A.  Adams  in  the  Chinese 
seas.  The  sheU-bearing  genera  flourished  in  the  period  when 
the  secondary  strata  were  deposited.  The  living  species  are 
chiefly  animal-feeders,  preying  on  other  shell-fish  and  on 
zoophytes. 

SbOTIOII  a.— TKOn-BBAHCHIATA.1- 

Animal  usually  provided  with  a  shell,  both  in  tbe  larval  and 
adult  state;  branchice  covered  by  the  shell  or  mantle;  sexes 
united. 

Family  I.—Tosjfi.TSiJJBS, 
Shell  external,  solid,  spiral  or  convoluted ;  ntb-cylindrical ; 
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Aperture   long   and  narrow;    columella   plaited;    sometimefl 
operculated. 

Animal  with  a  flattened,  disk-like  head,  and  broad  obtuse 
tentacles ;  foot  ample,  furnished  with  lateral  and  operculigerous 
lobes. 

The  shells  of  this  family  are  chiefly  extinct,  ranging  from  the 
period  of  the  coal  strata,  and  attaining  their  greatest  develop- 
ment in  the  cretaceous  age.  Tomaiella  is  essentially  related  to 
Bulla,  but  presents  some  resemblance  to  the  FyramidellidcB  in 
its  plaited  and  operculated  aperture ;  in  Tomatina  the  nucleus, 
or  apex,  is  sinistral.  The  spiral  striae  which  ornament  many 
•  of  the  species  are  punctate,  as  in  the  Bullidae ;  and  the  outer 
Hp  often  remarkably  thickened,  as  iir  Auricula. 

ToENATELLA,  Lamarck. 

Tj^,  T.  tomatilis,  PL  XIV.,  Fig.  1. 

Synonyms,  Actseon,  Montf.  (not  Oken),  Dactylus  (solidulus), 
Schxun.    ?  Monoptygma  (elegans),  Lea. 

Shell   solid,  oyate,  with  a    conical,  many-whorled    spire; 


Fig.  137. 

spirally  grooved  or  punctate-striate  ;  aperture  long,  narrow, 
rounded  in  front;  outer  lip  sharp;  columella  with  a  strong, 
tortuous  fold ;  operculum  homy,  elliptical,  lamellar. 

Animal  white ;  head  truncated  and  slightly  notched  in  front, 
frimished  posteriorly  with  recumbent  tentacular  lobes,  and 
small  eyes  near  their  inner  bases;  foot  oblong,  lateral  lobes 
slightly  reflected  on  the  shell.  Lingual  teeth  12.12,  similar, 
with  long  simple  hooks. 

Distribution,  16  species.  United  States,  Britain,  Senegal, 
Bed  Sea,  Philippines,  Japan,  Peru.  T.  tomatilis  inhabits  deep 
water — 60  fathoms.     (Porbes.) 

Fossil,  70  species.  Trias —  Lias — .  North  America,  Europe, 
South  India. 

Sub-genera,  Cylindrites  (Llhwyd),  Lycett.  0.  acutus,  Sby. 
PI.  XIY.,  Pig.  2.  (A.)  Shell  smooth,  slender,  sub-cylindrical, 
spire   small,  aperture  long  and  narrow,  columella  rounded, 
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twisted,  and  directed  sliglitly  ontwaids.    (B.)  Shell  oval,  spire 
sunk,  whorls  with  acute  margins.    Bath  Oolite,  Britain. 

Acteonina^    D'Orbigny.      Tomatellse    "  without    columella 
plaits,"  30  species.    Garb. — Portlandian  (including  Cylindrites), 

Adeonellay  D'Orbigny.  A.  Eenauxiana,  PI.  XTV.,  Fig.  3. 
Shell  thick,  cone-like  or  convoluted,  spire  short  or  concesded, 
aperture  long  and  narrow,  columella  with  3  strong  and  regular 
spiral  plaits  in  front.  BistribtUiony  18  species.  Chalk ;  Britain, 
France. 

Adeon  Cahanetiana,  D'Orbigny.  (Itieriay  Matheron,  1842), 
Coral-rag,  France,  belongs  to  the  genus  Nerinosa  (D'Orbigny), 
p.  244. 

CiNULiA,  Gray. 

Type,  C.  avellana,  PI.  XTV.,  Fig.  4. 

Syyionyina,  Avellana  and  EingineUa,  D'Orbigny. 

Shell  globular,  thick,  spirally  grooved  and  punctate,  spire 
small ;  aperture  narrow,  rounded  and  sinuated  in  front ;  outer 
lip  thickened  and  reflected ;  crenulated  inside,  columella  with 
several  tooth-like  folds. 

Foaaily  21  species.    Neocomian — Chalk.    Britain,  France. 

EiNGicuLA,  V.  p.  222,  PI.  v..  Fig.  21. 

Globiconcha,  D'Orbigny.  ' 

Type,  G.  rotundata,  D'Orbigny. 
Fosaily  6  species.     Chalk.     France. 

Shell  ventricose,  smooth,  aperture  crescent-shaped,  simple, 
not  toothed  or  thickened  on  the  columellar  side. 

Vabigera,  D'Orbigny.  1850.* 

Type,  V.  Guerangi,  D'Orbigny. 

Fossily  8  species.     Neoc : — .     Chalk.    France. 

Shell  like  Olobiconcha,  but  with  lateral  varices. 

Tylostoma,  Sharp.    1849. 

Typcy  T.  Torrubiae,  Sharp. 

Etymology y  Tulos,  a  callosity,  stomay  mouth. 

Shell  ventricose,  smooth  or  punctate-striate,  spire  moderate, 
aperture  ovate-lunate,  pointed  above,  rounded  in  front ;  outer 
lip  periodically  (once  or  twice  in  a  whorl)  thickened  inside  and 
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P  Pteeodonta,  D'Orbigny. 

Type,  P.  inflata,  D*Orbigny. 

Fossil,  8  species.    Ohalk.    France. 

Shell  oblong,  yentricose,  spire  elongated ;  aperture  OTal,  lip 
slightly  expanded,  notched  in  firont,  and  with  a  tooth-like  ridge 
internally,  remote  from  the  margin. 

?  ToRNATiNA,  A.  Adams. 

Type,  T.  voluta.    PI.  XIV.,  Fig.  5. 

SJieU  cylindrical  or  fusiform,  spire  conspicuous,  apex  sinistral, 
suture  channeled,  columella  callous,  1 -plaited. 

Animal  with  a  broad,  trigonal  head,  rounded  in  firont ;  ten- 
tacular lobes  triangular,  with  eyes  at  their  outer  bases ;  foot 
short,  truncated  in  front. 

Distrihutiony  24  species.  West  Indies,  United  States,  Medi- 
terranean, Philippines,  China,  Australia.  On  sandy  bottoms, 
ranging  to  35  fet^oms.    (Adams.) 

Fossil,  13  species.    Tertiary. 

Vclvula,  Adams  (Bulla  acuminata,  Brug.),  is  a  small  con- 
voluted shell,  with  the  spire  concealed,  and  the  columella 
obeoletely  folded;  it  is  referred  to  Cylichna  by  Lov^n,  to 
Ovtdum  by  Forbes.  Distribution,  12  species.  Britain,  Medi- 
terranean, Asia.    Fossil,  Pliocene — .    Suffolk. 

Family  n. — ^Bulltdje, 

Shell  glohul&T  or  cylindrical,  conyolutod,  thin,  often  punctate- 
striated  ;  spire  small  or  concealed ;  aperture  long,  rounded  and 
sinuated  in  front ;  lip  sharp.    No  operculum. 

Animal  more  or  less  investing  the  shell;  head  a  flattened 
disk,*  with  tentacular  lobes,  often  united ;  eyes  immersed  in  the 
centre  of  the  disk,  or  wanting ;  foot  oblong,  furnished  with  a 
posterior  lobe  {meta-podium),  and  side-lobes  {epipodia) ;  gill 
single  on  the  right  side  of  the  back,  covered  by  the  shell ; 
mantle-margin  simple  or  expanded,  and  enveloping  the  shell. 
Lingual  dentition  very  various ;  central  teeth  often  wanting, 
laterals  single  or  numerous.  Gizzard  armed  with  calcareous 
plates.    Sexes  united.  ^ 

*  The  oephalio  expansion  of  the  Bullids  is  fonned  by  the  foBion  of  the  dorsal  and 
oral  tentacles.  (CWin«r.)  The  tentacular  lobes,  or  posterior  part  of  the  4^k^itfsi9- 
plied  with  nerves  ftom  the  olfactory  ganglia ;  the  anterior  portion  of  the  disk  receives 
teaoches  from  the  labial  nerve,  ^rtiich  oomes  from  the  front  margin  of  the  oerbbroiflL 
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The  SuUida  ore  aninud  feeders ;  thef  are  said  to  use  their 
lateral  lobes  for  siriinming.  Abont  ISO  recent  spedee  have 
been  doscribod  by  Mr.  A.  Adams  in  Sowetby's  Thetimmt  Con- 
cht/liorum.  Fottil  species  date  from  ike  lower  Oolites ;  one  ia 
found  in  the  Aralo-Caspian  formntion. 

'Bulla,  Lamarck.    Babble-shell. 

Type,  B.  ampulla,  H.  XIY.,  Fig.  6. 

Synortijm,  Haminea  (bydatis),  Leocb. 

Shell  oval,  TBntricoHe,  coQToluted,  eitemal  or  only  partially 
invested  by  the  animal ;  apex  perforated ;  aperture  longer  than 
the  shell,  rounded  at  each  end ;  lip  sharp. 

Animal  with  a  targe  cephalic  disk,  truncated  in  &ont,  bilobed 
behind,  the  lobes  laminated  beneath;  eyes  sub-central,  immersed 
or  wanting ;  lateral  lobes  very  large,  reflected  on  the  sides  of 
the  shell,  posterior  lobe  covering  the  spire ;  foot  qoadrate ; 
gizzard  furnished  with  3  chiton-like  plates ;  teeth,  P 

Bulla  naucum  {Alyi,  Montf.  Alicula,  Ehr.  Soxania,  Loach). 
PI.  XIV.,  Fig.  7 ;  haa  the  Columella  twisted,  and  the  spite 
entirely  concealed. 

DUtrihition,  60  q)ecieB.  In  all  temperate  and  tropical  seas, 
especially  on  sandy  bottoms,  ranging  &om  low  water  to  25  or  30 
&thomB. 

Fo$sil,  TO  speciaB.  Oolite — .  South  America,  United  States, 
Europe. 

Sub-genrra  f  Crypt-opthalmtu  {emaragdinue),  Ehr.  Hed  Sea. 
Shell  scarcely  convolute,  fragile,  oval,  convex,  without  spire  or 
columella.  AniTnal  semi-cylindrical,  head  with  short  tentacular 
lobes,  eyes  small,  concealed  under  the  lateral  margins  of  the 
head,  mantle  and  lateral  lobes  enveloping  the  sholl. 

PhaTteroptkalmua,  A.  Adams.  (Xanthonells,  Oray]  B.  lutea, 
Quoy,  New  Guinea.  Shell  oval,  convex,  pointed  behind, 
columella  margin  with  a  curved  process.  Animal  long,  cylin- 
drical, head  with  short  tentacular  lobee,  eyes  in  middle  of  disk, 
lateral  lobes  enveloping, 

Lintfria,  A.  Adams  (Glauconella,  Gray ;  Smatagdinella,  A. 
Adams),  Bulla  viridis.  Bang.  PI.  XIT.,  Fig.  8.  Shell  oval, 
widely  open,  showing  tiio  rudimentary  internal  spire.  Animai 
willi  u  M]iiiirLsh,   ilisk-liliH  htiail,  eyrs   aussDe   in   tlie  centre; 
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Shell  thin,  flexible,  globosely-cylindrical,  spire  truncated, 
whorls  channeled ;  aperture  long,  expanded  and  deeply  sinuated 
in  front,  outer  margin  disunited  at  the  suture ;  corumella  open, 
exposing  the  whorls. 

Animal  with  a  short  and  simple  head-lobe,  truncated  in  front 
and  eyeless ;  lateral  lobes  nearly  concealing  the  shell ;  lingual 
teeth  hooked  and  serrulate,  laterals  about  40,  narrow,  claw- 
shaped  ;  gizzard  armed  with  homy  teeth. 

Diatrihvition^  7  species.  Greenland,  Britain,  Meditorranean, 
Zanzibar,  India,  New  Zealand. 

A,  htdlata  is  found  amongst  weed,  in  1 — lo  fathoms  water. 
(Forbes.) 

Cylichna,  Lov§n. 

Type,  C.  cylindracea,  PL  XTV.,  Fig.  10. 

Synonym,  Bullina,  Bisso. 

8hdl  strong,  cylindrical,  smooth  or  punctate-striate ;  spire 
minute  or  truncated;  aperture  narrow,  rounded  in  front; 
columella  callous,  with  one  plait. 

AniTiMil  short  and  broad,  not  investing  the  shell;  head 
flattened,  truncated  in  front,  with  sub-centraUy  immersed  eyes, 
tentacular  lobes  more  or  less  imited ;  foot  oblong,  posterior  and 
lateral  lobes  not  much  deyeloped ;  gizzard  armed ;  ling^ual  teeth 
squarish,  recurved  and  serrated,  with  1  large  and  5  or  6  small 
hooked  laterals. 

Distrihutiony  40  species.  United  States,  Greenland,  Britain, 
Bed  Sea,  Australia. 

Fossil,  Tertiary — .    Britain. 

P  Kleikella,  a.  Adams. 

Shell  thin,  dotted,  striated,  columella  smooth,  spire  obtuse. 
Distribution,  1  species.     Japan. 

Amphisphyha,  Lov§n. 

Type,  A.  pellucida,  Johnst.  {Amphi-sphyra,  double  hammer) 

Synonyms,  Utriculus  (part).  Brown.  Ehizorus,  Montfort. 
Diaphana,  Brown. 

Sh^ll  small,  thin,  ovate,  truncated,  spire  minute  papillary, 
aperture  long. 

Animal  entirely  retractile  into  its  shell;  head  wide,  short, 
with  lateral  triangular  tentacles ;  the  eyes  behind  them  minute, 
immersed ;  muzzle  bilobed  in  front ;  foot  oblong,  truncated  in 
front,  notched  behind ;  teeth  1.1.1,  central  quadrate,  serrulate ; 
laterals  hroad,  hooked. 
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United    Stotw,  Ncaw&y,  Britain, 

BuconruLUB,  Blanchsrd.  . 
Shdl  thick ;  columella  with  two  plaita ;  aperture  small,  entire 
in  front. 
i>t«(nbt4<M»t,  10  apecdes.    Soath  Staa. 

AiLUSTBUiC,  Schumacher. 

Tifpe,  Bulla  aplustre,  PI.  XTV.,  Fig.  II. 

EtymoU<gy,  apluatrt,  a  ahip'a  flag. 

Synonynw,  Bullina,F£r.  Hydatina  (phyais),  Schum.  BuUinnla 
(BCabra),  Beck. 

Shell  oval,  ventricose,  highly  colonied ;  Hpire  wide,  depressed; 
apertare  tniucated  in  firont ;  outer  lip  sharp. 

Animal  with  a  very  targe  foot,  extending  beyond  the  ahellall 
round,  and  capable  of  enveloping  it ;  a  posterior  lobe  reflected 
on  Uie  spire ;  mantle  not  inTSBling ;  tentacular  lobea  large,  oval, 
ear-shaped ;  labial  tentacles  four ;  eyes  small,  black,  aeeaile  at 
the  inner  bases  of  the  tentacles ;  lingual  teeth  [B.  phyat) 
13.0.13,  serrated. 

Diitrilmtioa,  10  Efpeciee.  TTnited  States,  West  Indies,  Uaori- 
t£us,  Ceylon,  China,  Australia. 

SOAPHANBEB,  Uontfort. 

Type,  8.  lignaiima,  PI.  XTV.,  Fig.  12. 

Etymology,  icaphe,  boat,  oner,  man. 

Sliell  oblong,  convolute ;  spirally  striated ;  aperture  much 
expanded  in  front ;  spire  concealed ;  epidermis  thick ;  lingual 
teeth  1.0.1,  crested. 

AnimiU  with  a  large  oblong  head,  destitute  of  eyea;  foot 
short  and  broad ;  lateral  lobes  reflected,  but  not  enveloping  tike 
shell ;  gizzard  with  two  large  trigonal  plates  and  a  amall  narrow 
transverse  plate  (Fig,  17).     It  feeds  on  Denlalititn  entoJe. 

DUtribuiitm,  13  species.  United  States,  Norway,  Britain, 
Mediterranean  on  sandy  ground ;  60  fafhoma. 

Foail,  8  species.    Eocene — .    Britain,  France. 
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olilong;  eyeless;  foot  broad;  lateral  lobes  large,  but  not 
ozLveloping ;  tongue  with  two  or  four  series  of  sickle-shaped 
nncini;    gizzard  with  three  longitudinal  shelly  plates.     Egg 


Fig.  138.  Pfuline  aperta.* 

capsules  ovate,  in  single  series  on  a  long  spiral  thread;  fry 
with  a  ciliated  head-veil  and  an  operculated,  spiral  shell. 
(IiO"v§n.) 

DistriJmtiony  16  species.  West  Indies,  Qreenland,  Norway, 
Britain,  Mediterranean,  Oorea,  Borneo. 

Foasilf  7  species.    Eocene — .    France. 

Sub-genus,  Chelidonuray  A.  Adams,  (Hirundella,  Gray)  B. 
hirundmciria,  Quoy,  Mauritius.  Shell  concealed;  outer  lip 
produced  posteriorly  into  a  spur ;  columellar  border  inflected. 
^ntTTia^with  enveloping  side-lobes;  mantle  with  two  appendages 
behind,  like  the  lateral  processes  of  Hyalaea, 

DoBiDinM,  MeckeL 

Etymology,  diminutive  of  Doris, 

Synonymy  Acera,  Cuvier.    Eidothea,  Bisso. 

Type,  D.  membranaceum,  Meek.    Mediterranean. 

Distribution,  3  species.     South  Europe. 

Animal  oblong,  truncated  behind,  the  angles  produced  and 
dilated  or  filiform ;  head  ovate-oblong,  retuse  in  front ;  side- 
lobes  expanded,  wing-like ;  mantle  investing  a  rudimentary, 
membranous  shell. 

GhASTROPTERON,  Meckel. 

Type,  G.  Meckelii,  Bl.  (Clio  amate,  Chiaje)  Mediterranean. 

Animal  shell-less,  oval,  with  side-lobes  developed  into  wing- 
like expansions,  meeting  and  uniting  behind;  cephalic  disk 
triangular,  obtuse  in  front,  pointed  behind,  eyes  centrally 
immersed;  lingual  teeth  5.1.5;  mantle?  branchial  plume 
exposed  on  the  right  side ;  reproductive  orifice  in  front  of  the 

•  From  a  specimen  dredged  at  Folkestone ;  o,  mouth ;  c,  head,  or  cephalic  disc, 
/,  side-lobes  of  the  foot;  m,  mantle.  The  shell  s,  and  gizzard  ^,  are  indistinctly  seen 
through  the  translucent  integuments. 
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gill,  ezcreb»7 opening  belund  it.  Longitude  l,latitade2iiicbM. 
SqiecioB. 

Physema,  a.  Ad&ma. 

8luU  glassy,  globular,  oontraoted  in  the  middle  and  dravn 
ont  to  a  point  in  boat. 

ZHtlribution,  I  species.    West  coast  of  North  America. 


SormftuM  Adaiuimii,Bl.t  h  dHcrllrtd  m  HmUryllDdrlcal,  wllb  Bides  groored,  bead 
L  unfniifnrm.  IhiD,  sod  (TBTiipveDl. 

I.  HI.),  L«D«ir.    Hudwilh  two  null  tentuulu  lot»g;  body  con- 
ad  fringed  ■!  Lh«  margin 

FaUILT  m.— APLTBIADf. 

Shell  wanting,  or  mdimentary  and  covered  by  the  mantle, 
oblong,  trigonal,  or  eligbtly  convoluted. 

Animal  slug-like,  with  distinct  head,  tentacles,  and  eyes; 
foot  long,  drawn  out  into  a  tail  behind ;  sides  with  extensive 
lobes,  reflected  over  tbe  back  and  shell ;  branchial  plume  con- 
cealed.   Sexes  united. 

Apltsu,  Ghnelin.    Sea  Hare. 
Type,  A.  depilans,  PI.  XTV.,  Fig.  14. 

Synonym,  SiphouotuB  (geograpbicus)  Ad. 

Shell  oblong,  Gocvox,  flexible,  and  translucent,  with  a  pos- 
terior slightly  incurved  apex. 

Animal  oval,  with  a  long  neck  and  prominent  back  ;  bead 
with  four  tentacles,  dorsal  pair  ear-Like  with  eyes  at  anterior 
iatsral  baseH ;  mouth  proboscidiform,  with  homy  jaws,  lingual 
teetli  13.1.13,  hooked  and  serrated,  about  30  rows;  gizzard 
armed  with  homy  spines ;  sides  with  ample  lobes  folding  over 
the  back,  and  capable  of  being  used  for  swimming ;  gill  in  the 
middle  of  the  back,  covered  by  the  shell  and  by  a  lobe  of  the 
mantle,  which  is  folded  posteriorly  to  form  an  excretory  siphon. 

Distribation,  42  species.  West  Indies,  Norway,  Britain, 
Mediterranean,  Mauritius,  China. 

The  Sea-bares  are  mixed  feeders,  living  chiefly  on  sea-weed, 
but  also  devouring  animal  substances ;  they  inhabit  the 
laminarian  zone,  and  oviposit  amongst  the  weed  in  spring,  at 
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(Goodsir.)  In  old  times  they  vrete  objects  of  stLperstiiions 
dread,  on  account  of  their  grotesque  forms,  and  the  imaginary 
properties  of  their  fluid,  which  was  held  to  be  poisonous  and  to 
produce  indelible  stains.* 

Fossily  one  or  two  shells  of  the  newest  tertisiry  in  Sicily  have 
been  doubtftilly  referred  to  this  genus. 

Suh-'gentts,  Aclesia  (dolabrifera),  Bang.  Shell  trapeziform. 
Side-lobes  closely  enveloping  the  body,  leaving  only  a  small 
dorsal  respiratory  opening,  surface  omcunent  with  filaments. 
0  species*    East  Indies. 

DoLABELLA)  Lamarck* 

Type,  D.  Rumphii,  PI.  XIV.,  Fig.  15. 

Etymology y  dol^abeUa^  a  small  hatchet. 

Shell  hard,  calcareous,  trigonal,  with  a  curved  and  callous 
apex. 

Animal  like  Aplysia,  with  gill  near  posterior  extremity  of  the 
body  and  lateral  crests  closely  appressed,  leaving  only  a  narrow 
opening ;  ornamented  with  branching  filaments. 

Distribution^  12  species.  Mediterranean,  Mauritius,  Ceylon, 
Society  Islands,  Sandwich  Islands. 

STTLOCHEILtTS>  Gould,  1841. 

Synonym,  Aplysia  longicauda  Q.  and  Q-. 

Animal  limaciform,  cirrigerous,  dilated  at  the  sides,  attenuated 
behind;  neck  distinct;  tentacles  4,  long,  linear,  papillose,  far 
apart ;  lips  dilated  laterally  into  tentacular  processes. 

Distrihution,  3  species.     New  Guinea,  on  Fibci, 

Dolabrifera,  Grube. 

Shell  trapezoidal ;  side-lobes  not  used  for  swimming. 
Distribution,  4  species.     Indian  Ocean,  West  America. 

SipnoNOPYGE,  Brown. 

Shell  truncated  in  front ;  foot-lobes  spread  out  for  swimming; 
posterior  part  extended  beyond  the  siphon. 

Distribution,  6  species.     West  America,  Chinese  Sea. 

NoTARCHTJS,  Cuvier. 

Type,  N.  Cuvieri,  Bl. 

Etymology^  7iotos^  the  back,  archos,  vent. 

Synonym,  Busiris  (griseus),  Risso,  ?  Bursatella  (Leachii),  Bl. 

*  Aplysia  (from  a  and  pluo)  un -washable :  the  Aplysia  of  the  Qreek  flshennen 
were  sponges  unfit  for  washing. 

pa 
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Animal  ehell-lcu,  onumeiited  with  filunentB,  eometiines 
dendritio,  foot  narrow,  lateral  txnata  nnited,  leaTing  only  a 
narrow  brancliial  elit ;  gilla  not  coverad  hj  on  opercoUi  maiilla 

DUtribution,  1  apeaiea.     U«diterraiiean,  Bed  Sea. 
IcAstrs,  Forbea,  1843. 

Type,  I.  OraTesii,  F. 

Synonym,  LopkoixTau  (Sieboldtii)  Erahn,  ld47> 

Shelt  like  Bnlleea;  convoluted,  thin,  ovKte,  covered  with 
epidermis,  outer  lip  separated  at  the  sature,  poaterior  angle 
inflected  and  Tonnded. 

AntToal  slender,  papillose ;  tentacles  3,  eaf'shaped ;  eyea 
sessile  on  sides  of  bead ;  side-lobee  reflected  and  parti;  ooreting 
the  shell,  united  behind ;  tail  long  and  pointed. 

LOBIQES,  Erohn. 

Type,  L.  Philippii,  H.  XTV.,  Fig.  18.    Sicily. 

Shell  oval,  transparent,  flexible,  slightly  convolated ;  covered 
with  epidennis. 

Animal  slender,  papHlose,  with  two  flattened,  oval  testacies, 
and  minute  sesaile  eyes  on  the  sides  of  the  head ;  shell  exposed 
on  the  middle  of  tbe  bock,  covering  the  plume-like  gill ;  sides 
with  two  psiraof  rounded,  dilated  lobes,  or  natatory  q^endages, 
foot  linear,  tail  long  and  alender. 

Dittributimt,  4  species.    Atlantic;  Sonth  Europe. 

Family  IV. — PLEUEOBEAiroHiDa. 

8heU  limpet-like  or  concealed,  rarely  wonting;  mantle  or 
shell  covering  the  back  of  the  animal ;  gill  lateral,  between  the 
mantle-margin  and  foot;  food  vegetable,  stomach  extremely 
complicated. 

Pletjrobrakchcs,  Curiei. 

Sxampk,  P.  membranaceus,  PI.  XIV.,  Fig.  17. 

Etymology,  pleura,  side,  hranchia,  gill. 

8ynonymt,  Berthella  (plumula),  El,  Oscanlns  (membr.),  On  y. 

SMI    internal,    lorse,    oblong,    flexible,    8%htly   ■ 
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base  of  tibie  gill ;  head  with  two  grooved  tentacles,  eyes  at  their 
outer  bases ;  mouth  armed  with  homy  jaws  and  covered  by  a 
broad  veil  with  tentacular  lobes. 

Distribution^  22  species.  South  America,  Norway,  Britain, 
Mediterranean,  Bed  Sea,  Ceylon. 

Sub-genuef  Pleurobranchcea,  Meckel;  P.  Meckellii,  Leve, 
Mediterranean.  Synonym,  Pleurobranchidium  (maculatum), 
Quoy,  South  Australia.  Mantle-margin  very  narrow,  not 
concealing  the  gill ;  dorstd  tentacles  ear-like,  orcd  veil  tentacu- 
liform. 

PosTEBOBBANCH^A,  D*Orbigny. 

Type,  P.  maculata,  D'Orbigny.     Coast  of  Chili. 

Animal  shell-less;  oval,  depressed,  covered  by  a  mantle 
broader  than  the  foot ;  foot  oblong,  bilobed  behind ;  branchial 
plume  on  the  lefb  side,  projecting  posteriorly;  reproductive 
orifice  in  front  of  gill,  excretory  behind ;  proboscis  covered  by 
a  broad  bilobed  veil ;  no  dorsal  tentacles. 

EimoiKA,  (Forbes)  Hancock. 

Type,  E.  Hancocki,  Forbes. 

Synonym,  f  Pelta,  Qiiatr.  (not  Beck). 

Animal  minute,  slug-like,  with  a  distinct  mantle;  eyes 
sessile  on  the  front  part  of  the  mantle ;  no  tentacles ;  gills  3, 
slightly  plumose,  placed  with  the  vent  on  the  right  side,  at  the 
hinder  part  of  the  back,  beneath  the  mantle ;  gizjsard  armed ; 
reproductive  organs  on  the  right  side. 

Distribution  on  ConfervoR  near  high-water  mark,  Torbay. 

Neda,  H.  and  A.  Adams. 

Animal  shell-less ;  mouth  terminating  a  proboscis,  which  is 
long  and  thin;  oral  veil  half-moon  shaped,  with  two  lateral 
recurved  tentacles. 

Distribution,  1  species.    South  Europe. 

SUSABIA,  Grube. 

Shell  small ;  mantle  tuberculated,  extending  well  over  both 
head  and  foot ;  notched  in  front. 
Distribution,  1  species.    South  Europe. 

Umbbella,  Chemnitz.     Chinese-umbrella  shell. 

Type,  TJ.  nmbellata,  PI.  XIV.,  Fig.  18. 

Synonym,  Acardo,  Lam.     Gastroplax,  Bl. 

SheU^  limpet-like,  orbicular,  depressed,  marked  by  oonoontrio 
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li'ins  of  growtli ;  apex  snb-oentral,  obliqne,  scarcely  raieed ; 
irHrgins  ocnto  ;  inner  mrfsce  iritb  a  centnl  coloorod  and 
striated  diak,  soirounded  by  a  continnons  irregnlBt  muscvilar 
iiiipTes«ioii.     It  has  a  miiitite  ainiatral  nucleos. 

Animal  with  a  veiy  Urge  hiberculated  foot,  deeply  notched 
in  firont ;  mouth  small,  proboBcidiforni,  retractile  into  the  pedal 
notch,  covered  by  a  amall'Iobed  veil ;  doTsal  tentacles  ear- 
shaped,  with  large  plicat«d  cavitiea  at  their  bases  ;  eyes  small, 
sessile  between  the  tentacles ;  mantle  not  extending  beyond  the 
shell ;  gill  forming  a  series  of  plumes  beneath  the  shell  in  front 
and  on  the  right  side ;  reprodactdve  organ  in  front  of  the  dorsal 
tentacles  ;  excretory  ori£ce  poaterioT,  tabular. 

Diatribtition,  6 spociee.  Canaries,  Meditenanean, India,  China, 
Sandwich  Islands. 

Foiail,  4  species.    Oolite^.    United  States,  Sicily,  Asia. 

Tylodika,  Bafinesque. 

Type,  T.  punctulata,  Baf.  (:=  dtrina,  Joannis).  3  species. 
Uediterraneau,  Norway. 

Foieil.  1  species.     Tertiary. 

Shell  limpet-Uke,  depressed,  apex  eub-cetitrol,  witli  a  minute 
spiral  nucleus. 

Animal  oblotig,  foot  truncated  in  front,  rather  pointed 
behind;  dorsal  tentacles  ear-like,  vith  eyes  sessile  at  their 
inner  bases;  oral  tentacles  brood ;  branchial  plume  projecting 
posteriorly  on  the  right  side. 

Family  T.— Fhyt.lttitatijb. 
Animal  shell-loss,  covered  by  a  mantle,  branchial  laminse 
arranged  in  series  on  both  sidee  of  the  body,  between  the  foot 
and  mantle.     Sexes  united. 

Phyllidia,  Cuvier, 

Type,  P.  pustulosa,  Cuvier. 

Elymclogy,  diminutive  of  phyllon,  a  leaf. 

Animal  oblong,  covered  with  a  coriaceotis  tnbercnlated 
mantle ;  dorsal  tentacles  olavate,  retractile  into  cavitios  near 
the  front  of   the  mantle ;    mouth   with  two  tentacles ;    foot 


OlSTSfiO^DA.  BM 

Fbteria,  Grube. 

Excretory  orifice  on  tlie  side  of  the  foot  undez^  the  mantle, 
"Wliich  is  leathery  and  warty ;  6  gills  entire  length  of  both 
sides. 

Distribution^  1  species*     South  Sea,  East  AMca* 

HYPOBBANGHLfiA,  A.  Adams. 

Mantle  cuticular;   gills  limited  to  the  hinder  part  of  the 
body ;  excretory  orifices  at  the  side,  under  the  mantle. 
Distribtttion,  1  species.    Japan. 

DiPBYLLiDiA,  Cuyier. 

TypCf  D.  Brugmansii,  Cuvier. 

Synonym,  PleurophyUidia,  Chiaje.    Linguella,  BL 

Animal  oblong,  fleshy ;  mantle  ample ;  gills  limited  to  the 
hinder  two-thirds  of  the  body ;  head  with  minute  tentacles  and 
a  lobc'-like  veil ;  vent  at  the  right  side,  behind  the  reproductive 
orifices;  lingual  teeth  30.1.30* 

Distrihutiony  9  species,  Norway,  Britain  (2).  lineata.  Otto), 
liediterranean,  India. 

SECnOir  B. — ^NtrDIBRAWCHIATA. 

Animal  destitute  of  a  shell  except  in  the  embryo  state; 
branchise  always  external,  on  the  back  or  sides  of  the  body. 
Sexes  united. 

The  Nudibranchiate  sea-slugs  are  found  on  all  coasts  where 
the  bottom  is  firm  or  rocky,  from  between  tide-marks  to  a 
depth  of  50  fathoms ;  a  few  species  are  pelagic,  crawling  on  the 
stems  and  fronds  of  floating  sea-weed.  They  have  been  found 
by  Middendorff,  in  the  Icy  Sea,  at  Sitka,  and  in  the  sea  of 
Ochotsk  ;  in  the  tropical  and  southern  seas  they  are  abundant. 
No  satisfactory  account,  however,  has  been  published  of  any 
except  the  European,  and  especially  the  British  species,  which 
form  the  subject  of  an  admirable  monograph  by  Messrs.  Alder 
and  Hancock,  in  the  publications  of  the  Ray  Society.  They 
require  to  be  watched  and  drawn  whilst  living  and  active,  since 
after  immersion  in  spirits  they  lose  both  their  form  and  colour. 
In  some  the  back  is  covered  with  a  cloak  or  mantle  (?),  which  con- 
tains calcareous  spicula  of  various  forms,  sometimes  so  abun- 
dant as  to  form  a  hard  shield-like  crust.*  The  dorsal  tentacles 
and  gills  pass  through  holes  in  the  cloak  somewhat  like  the 
**  key-hole'*  in  Fissurella,      In  others  there  is  no  trace  of  a 

•  According  to  Mr.  Hnxley,  the  '•  cloak  "  of  the  DoridB  is  not  the  equivalent  of  tha 
ntantiet  but  "  has  more  relation  to  the  epipodium  " 
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ts.iatl<>  iHiare^T^r.  Tbn  ?tim  appi»r  aa  mmatK  black  dotf, 
inun-ifSKil  ia  the  'tkia.  bealml  ^4  tectucl^*:  they  u«  irell 
'.'rxia;*J,  la-i  ;'.iMpi-.'tii;iM  ia  ^  y";ii2«.  bit  oftwi  invisib'.e  in 
th-i  iii-il*;.  Th<;  i-.mC  'MnTMLisfS  ;m  kmi^ud.  like  tii^  ant^nnffi 
of  aioav  ii,*.i;H  Fii  II.  p,  IT'  ;  tii-?T  are  aei-er  nfed  aA 
crnad  -j£  t>;ii';ii.  .i=ii  u^  Jiipnii>sl  wii  Ti-jmM  frtjm  tt^  olfactorv 
yioxiia.  Hi'.'  otftT-jud  ■-■Hiiavs  ire  irllteii  cwnspiouooa  by  their 
briirirt  otaaif^  ■.t.iiuur :  ikfj  are  eoci.'eiitratfeii  ^i<M-«  the 
a-M>pha.rad :  'Jir^i;  pain  an  '.a^^r  tcjjt  th«  reet,  the  tmimid 
in.  tlc^jn:.  ^  ii-iii''''i..ij  Kjn'iii,  jjul  the  jwtfrii  ganglia  at  tha 
sifes.    The  '.■«r';br.'Lii  flipp^-es  nerr-M  to  the  tentacles,  month, 

The  jlf'Kbirj  2ia.2iia  ir*  Ksale  on  the  ftout  of  th*  cerebioid 
'in  ^rr><  .  •«  «rja:<^  a:  *ii<>  biue  of  the  ten&cke  (in  .if  oJit]. 
Th^  uptii.'  gac^iiii  ire  pLiced  on  the  poelmor  border  of  the 
cvr-bnid;  ihe  i'.i<ii:<^ry  '.tipimles  aie  seesle  on  tha  ceicbroid. 
lEuunliiitei^  'cehinil  th^  fpie.  th>7  rimtjin  on  agglomeration  of 
miiiace  -itiiiitn.  irhich  ire  izontinaally  iwcillaring.*  The  haaal 
■fui-iia  tire  beL>]v  th^  j°«;phiUG&  muted  to  the  cerebroid  by 
(vui:niMui»if,  tJnTn"-!  j-  a  Hnx ;  antetuit  to  this  a  Email  ling  is 
A<nteci:n>.>4  (■irawd  ?y  ^he  Tmioc  <;£  the  fifth  pair  of  neirea.  The 
peifin  ^ini-!i;t  sp'cerLy  Lufri-aewphiUi^;  are  tmited  laterally 
to  ch^  wrebDiii  lad  rireiy  meet  beljir.  bnt  are  imited  by  com- 
juisfoxva  waiL-h  i»nn.  ,:L-eetlKC  vith  those  of  the  branchial 
wnlr^t'  ;h'.'  thir-l  Kni,  .;r  jrvt  nervont  ■^ILir.  The  frmncAiVll 
IruijeI'J*  ^m  nnitnl  birhin>I  to  the  oenbrnid,  and  sometiniea 
bl':;n>l  w::h  them:  tluy  -lupply  the  jkin  of  tha  back,  the  mdl- 
mentaiy  mantle,  ^md  ;he  inlls :  beneath  and  senile  on  theii 
fp'ut  border  is  the  Mn^U  nJKiTuf  zanglion.  Beeidee  ttii^  roKito- 
ainiti/ry  system  .  whii/h  intliales  the  great  centres,  or  btain,  and 
thi^  ui^rves  <}i  Kc^ttiti'jn  anil  Toluntary  motion),  the  nndibianchs 
pivdt^ss  a  jy'n^i.'.i'Ci'.'  system.  •.■cndLiting  of  innomerable  minate 
{lanyliit,  dotted  over  JJ,  the  vi^era.  nnited  by  nerreB  fbnning 
['lexuAv.  and  connected  in  &<jnt  wii:h  the  bnccal  and  branchial 
cfiimn.t 

I'he  dij^etive  org-jins  of  the  Niidibranclis  proBont  two  lemark- 
able  UL^1UdcIitiu[u :  in  L\<ni  ami  Trito^vi  the  lirer  ia  compact 
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Bud  the  stomach  b  simpla  membranoaB  bbc;  whilst  in  ^oti» 
the  liTer  is  dimntegnited,  and  il«  canalg  so  large  that  tho 
prooesB  of  digestion  mnst  be  chiefly  carried  on  in  them,  and 
they  are  regarded  as  c«ecal  prolongationa  of  the  stomach ;  the 
ooeca  extend  into  a  BoiieB  of  giU-liko  procesBes,  ananged  upon 


mi\p0 
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the  back  of  the  animal,  which  also  contain  part  or  tha  whtde  of 
the  true  liver;  the  gasttio  ramificatiaas  vary  exoeedii^ly  in 
■mount  of  complexity.  The  DorididtE  are  dietiugaiihed  by 
.having  a  abort  and  wide  lingual  membrane  with  nnmerona 
Bi'inflar  teeth ;  the  .^Solids  have  a  urttdw  ribbon  with  a  single 
aeriea  of  larger  t«efli.  In  Dendronotua  a  large  central  tooth  ia 
flanked  by  a  few  snuUl  denticDlBted  teeth.  (Alder  and  Hancock, 
H.  n..  Fig.  8.) 

The  only  Nudibronch  witb  a  lolid  upper  jaw,  ie  JEginu 
jiuiicft7uc«Bi(A.  anda.,Pl.  XVXt-.Fig.  15).  In  other  instancea 
the  two  balvea  are  articlilated  and  act  as  lateral  jaws.  In 
.dEffirut  the  month  is  alio  ftunished  with  membranous  fringes 
(A.  and  H.,  Fl.  XVn.,  Fig.  14].  Ancula  criitaia  baa  a  for- 
midable spinous  dollar  (PI.  XTII.,  Pig.  7). 


The  vascular  system  and  circulatioti  of  the  nudibranchiate 
moUuBCB  is  incomplete.  In  Darit  veina  can  be  traced  only  in 
the  liver  and  skin ;  the  greater  part  of  the  blood  from  tiie 
arteries  escapea  into  the  viaceral  ainus  and  into  a  network  of 
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sinusei  in  the  skin,  from  which  it  retomi  to  the  &nric1e  by  two 
lateral  yeiaa,  without  having  circulated  through  the  gille.  The 
heart  is  coDtained  in  a  peneardium  to  which  ia  attached  a  small 
Tentricle,  or  portal  heart,  for  impelling  blood  to  the  liver ;  the 
hepatic  veins  run  side  by  side  with  the  arteries  and  open  into  a 
circular  vein,  surrounding  the  vent,  and  supplying  the  gills. 
Only  hepatic  blood,  therefore,  circulates  through  the  gills.  In 
jEolit  there  are  no  special  gills,  but  tlie  gastro-hepatic  papillce 
are  aceompanied  by  veioB  which  transmit  blood  Ut  the  auricle. 
The  skin  acts  as  an  accessory  breathing-organ ;  it  performs  the 
function  entirely  in  the  SlyaiadtE,  and  in  the  other  fiunilies,  when 
by  accident  the  branchis  are  destroyed.  The  water  on  the  gills 
is  renewed  by  ciliary  action.  The  fty  is  provided  with  a  trans- 
parent, nautiloid  shell,  closed  by  an  operculum,  and  swims  with 
a  lobed  head-veil  fringed  with  cilia,  like  the  youag  of  most 
other  gasteropoda.  (Hancock  and  Embleton,  Fhll.  Trans.  1853, 
An.  Nat.  Hist.  1843.) 

Family  YI.— DobiIi.£.*  Ses'lemons. 
Antmal  oblong;  gilla  plume-like,  placed  in  a  circle  on  the 
middle  of  the  back ;  t^ntoolee  two ;  eye-specks  immersed, 
behind  the  teniaclea,  not  always  visible  in  the  adult ;  lingual 
taembrane  usually  with  numerous  lateral  teeth,  rachie  often 
edentulous ;  stomach  simple ;  liver  compact;  ekin  atrengtliened 
with  spicula,  more  or  less  definitely  arranged. 

DoBls,  L. 

Etymology,  doris,  a  sea-nymph. 

example,  D.  Johnstoni,  PI.  XIII.,  Fig.  1. 

SynonyTM,  Dendrodoris,  Eb.     Hemidoris,  8trp. 

Animai  oval,  depressed ;  mantle  large,  simple,  covering  tbebead 
and  foot;  dorsal  tentacles  2,  clavat«or  conical,  lameUated,  retrac- 
tile witbin  cavities ;  giUs  surrounding  the  vent  on  the  posterior 
part  of  the  back,  retractile  into  a  cavity ;  head  with  an  oral 
veil,  sometimes  produced  into  labial  tentacles  ;  mouth  with  a 
lower  mandible,  consisting  of  two  homy  plates,  united  near 
the  front,  and  having  2  projecting  points ;  lingual  teeth  niime- 
rous,    central   small,  laterals   similar,  hooked   and  sometimes 
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GoNiODOsis,  Forbes. 

Etymology  y  gonial  an  angle. 

Type,  G.  nodosa,  PL  XIII.,  Pig.  2. 

Animal  oblong ;  tentacles  dayate,  laminated,  non-retractile ; 
mantle  small,  simple,  exposing  the  bead  and  foot.  Spawn 
coiled  irregularly. 

Distribtdiony  26  species.  Norway,  Britain  (2  species),  Medi- 
terranean, China.    Between  tide-marks. 

Triopa,  Johnston. 

Type,  T.  claviger,  PL  Xm.,  Fig.  3. 

Synonym,  Psiloceros,  Menke. 
'  Animal  oblong ;  tentacles  clayate,  retractile  within  sheaths ; 
mantle  margined  with  £llaments ;  gills  few,  pinnate,  around  or 
in  front  of  the  dorsal  yent.     (A.  and  H.)    Lingual  teeth  8.1.8, 
or  8.0.8. 

Didtribution,  3  species.  Norway  and  Britain.  Low  water— 
20  fjEithoms. 

-fflGERUS,  Loy6n. 

Type,  ^.  punctilucens,  PL  XIII.,  Fig.  4 

Etymology,  ?  aix  {aigos),  a  goat. 

Animal  oblong  or  elongated,  coyered  with  yery  large  tubercles ; 
no  distinct  mantle ;  tentacles  linear,  retractile  within  prominent 
lobed  sheaths ;  gills  dendritic,  placed  around  the  dorsal  yent. 
(A.  and  H.)    Lingual  teeth  17.0.17. 

Distribution,  3  species.  Norway,  Britain  (2  species),  France. 
Littoral  zone. 

Theoaceea,  Fleming. 

EtyTnohgy,  theke,  a  sheath,  ceras,  a  horn. 

Type,  T.  pennigerum,  Mont. 

Animal  oblong,  smooth ;  tentacles  clayate,  laminated,  re-  \ 
tractile  within  sheaths ;  head  with  a  simple  frontal  .yeil ;  gills  i 
pinnate,  placed  round  the  dorsal  yent,  and  surrounded  by  a  row  \ 
of  tubercles.     (A.  and  H.)  * 

iJistribution,  Britain,  2  species.    Length,  \ — J  inch.    Found  * 
at  low  water. 
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processes;  gills  with  2  or  more  lateral  appendages. 
andH.) 

istrihtUion,  Norway  (8  species),  Britain,  Bed  Sea.    Within 
•marks  and  in  deep  water  on  corallines.    The  spawn  is  strap- 
1,  and  coiled  on  stones,  in  July  and  August.     P.  ocellata 
)koruSy  Eiippell)  has  the  cephalic  tentacles  l^ranched. 

IdaTiTA,  Leuokart. 

)fogry,  Idalixiy  Yenus,  from  Motmt  Idalium,  in  Cyprus. 
XynonymSy  Euplocamus,  Phil.   Peplidium  (Maderse),  Lowe. 

vmpky  I.  aspersa,  PL  XIII.,  Fig.  6.  Coralline  zone. 
[nimal  broadly  oblong,  nearly  smooth,  tentacles  clayate  or 
;  with  filaments  at  their  base ;  head  slightly  lobed  at  the 
;  mantle  very  small,  margined  with  filaments;  lingual 
2.0.2. 
fJt>istri}mti(my  14  species.  Norway,  Britain  (4  species),  Medi- 
Lean,  Madeira,  Japan. 

Anctjia,  Lov§n. 

mym,  Miranda,  A.  and  H. 
^pe,  A.  cristata,  Alder. 

.nimal  slender,   elongated;   mantle  entirely  adnate,  oma- 
ated  with  simple  filaments;    tentacles  clayate,  laminated; 
l^^^tifc  filiform  appendages  at  their  base ;  labial  veil  produced  on 
l^^'Oli  side, 
I    XMatribution,  2  species.  Norway  and  Britain.  Length,  ^  inch» 

|i  Ceratosoma  (Gray),  A.  Adams. 

Etymology f  ceratoia,  homed,  soma,  body. 
t        Type,  0.  comigerum,  Ad. 

Animal  oblong,  narrow,  with  two  large  and  prominent  horn- 
like processes  on  the  posterior  part  of  the  back,  behind  the  gills ; 
gills  5,  bipinnate ;  dorsal  tentacles  clayate,  laminated,  rising 
from  rounded  tubercles,  non-retractile ;  head  with  short  lateral 
processes ;  fbot  narrow. 
DiatrihutioTiy  2  species.     Sooloo  Sea.     (A.  Adams.) 

Trevelyana,  Kelaart.     1858. 

Body  without  a  cloak.  Two  dorsal  tentacles,  without  sheaths ; 
non-retractile.  Mouth  in  front  of  head,  without  tentacles. 
Branchiae  in  a  circular  disk  on  the  back,  non-retractile. 

Distribution,  1  species  (T,  Ceylonica),    Ceylon. 


Ckdioki.,  a.  mad  H. 
Body  limacifonu.  Cloak  nearly  obsolete,  fonning  a  veil  villi 
branched  appendages  over  the  head,  and  a  papillatod  ridge  on 
the  sidoB  of  the  back.  Dorsal  tentacles  laminated,  retractile 
vithin  sheaths;  oral  tentacles  tubercular.  Branchue  plumoeo, 
non-retractile.    Lingual  teeth  26.0.26. 

Pelaqella,  Orube. 

.^ni'moJ  oblong;  tentacles  sheathless ;  head-Tflil  without  pro- 
cesses :  ridge  along  the  middle  of  the  back,  and  two  lateral  ones; 
6  feathery  gills  arranged  in  a  circle. 

Dutribution,  1  speciaa.    South  Europe. 

Gtumodo&ib,  Steenstnip. 
Animal  oblong ;  tentacles  sheatbless ;  gills,  with  lateral  pro- 
cesses, dendritic,  2  or  more  in  number. 
Dittrihuiitm,  1  spocies.     Japan. 

ACANTHODOEES,  Grube. 

Animal  oblong ;  tentacles  sheaOiless ;  retractile  within  a 
cavity  in  the  mantle ;  several  fleshy  processes  on  the  back ;  8 
feathery  non- retractile  gills. 

Diatrihulion,  2  species.     North  Sea. 

Casella,  H.  and  A.  Adams. 
TentacUa  retractile  within  sheaths ;  gills  laminated,  with  6 

DietnbuHoa,  1  species.    East  India. 

BnACHYCHLAMia,  Ehrenberg. 
J^anik  long,  angular ;  tentacles  in  firont  of  the  edge  of  mantle. 
Diairibuiion,  1  species.    East  Africa. 

Family  VTI. — Thttoniad^. 

Animal  with  laminated,  plumose,  or  papillose  gill  a,  arranged 
along  the  sides  of  the  back ;  tentacles  retractile  into  (dieaUks  ; 
lingual  membrane  with  1  central  and  numerous  lateral  teeth  ; 

orificoa  un  tlie  rinht  aidu. 
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each  side  of  the  back ;  mouth  armed  with  homy  jaws ;  stomach 
simple,  liver  compact. 

Distrihutiony  13  species.  Norway  and  Britain.  Under  stones 
at  low  water, — 25  fathoms.  T.  ffomhergity  Cuvier,  found  on 
the  scallop-banks,  attains  a  length  exceeding  6  inches. 

ScylLlSLA,  L. 

Typcy  S.  pelagica,  PI.  XIII.,  Fig.  8. 

Etymology ^  acyllaeay  a  sea-nymph. 

Animal  elongated,  compressed  ;  foot  long,  narrow,  and  chan- 
neled, adapted  for  clasping  sea-weed;  back  with  2  pairs  of 
wing-like  lateral  lobes,  bearing  small  tufted  branchiae  on  their 
inner  surfaces ;  tentacles  dorsal,  slender,  with  lamellated  tips, 
retractile  into  long  sheaths;  lingual  teeth  24.1.24,  denticulated ; 
gizzard  armed  with  homy,  knife-like  plates;  orifices  on  the 
light  side. 

JDistributioTif  7  species.  Atlantic,  South  Britain,  Mediter- 
ranean.    On  floating  sea- weed. 

Nerea  (punctata).  Lesson,  New  Guinea ;  10  lines  long,  with 
ear-shaped  tentacles,  and  3  pairs  of  dorsal  lobes. 

Tethys,  L. 

Etymology,  tethys^  the  sea  (personified). 

Synonymy  Fimbria,  Bohadsch. 

Type,  T.  fimbriata,  L.,  PI.  XIII.,  Fig.  9. 

Animal  elliptical,  depressed ;  head  covered  by  a  broadly  ex- 
panded, fringed  disk,  with  2  conical  tentacles,  retractile  into 
foliaceous  sheaths ;  gills  slightly  branched,  a  single  row  down 
each  side  of  the  back ;  reproductive  orifices  behind  first  gills, 
vent  on  right  side,  behind  second  gill ;  stomach  simple. 

Distribution,  1  species.  Mediterranean.  Attains  a  foot  in 
length,  and  feeds  on  other  molluscs  and  crustaceans.     (Cuvier.) 

?  BoRNELLA  (Gray),  A.  Adams. 

Type,  A.  Adamsii,  Gray.    Length,  4  inches. 

Animal  elongated ;  dorsal  tentacles  retractile  into  branched 
sheaths ;  head  with  stellate  processes ;  back  with  two  rows  of 
cylindrical,  branched,  gastric  processes,  to  which  small  dendritio 
^lls  are  attached  ;*  foot  very  narrow. 

Diatrihution,  3  species.  Straits  of  Sunda,  on  floating  weed; 
Borneo. 

•  This  observation  deserves  further  inquiry. 
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?  Dekdkohotub,  a.  and  H.* 


Etymology,  dendron,  a  tre«,  nolo*,  the  back. 
Type,  D.  arborescens,  PI.  XUI.,  Fig.  10. 
Animal  elongated;   tentaclaa  lamiiiated;  front  of  the  head 

with  brancied  appendages;  gills  arborescent,  in  Bingle  Beries 
down  each  aide  of  the  back;  foot  nairow;  lingual  teeth  10. 1. 10; 
atomach  and  liver  ramified. 

DistribiUion,  3  species.  Norway  and  Britain.  On  sea-weed 
and  corallines ;  low  water — coralline  zona. 

f  DoTO,  Oken. 

Elymology,  doto,  a  Bea-nymph. 

Example,  D.  corouata,  PL  XUI.,  Fig.  11. 

Animal  slender,  elongated ;  tentaolea  linear,  retractile  int« 
tnunpet-shaped  sheaths ;  veil  small,  simple ;  gills  ovate,  muri- 
cated,  in  aingle  series  down  each  side  of  Uke  back ;  lingual 
membrane  slender,  with  above  100  Teoarred,  donticnlated  t«eth, 
in  single  series;  foot  very  narrow. 

The  stomach  is  ramified,  and  the  liver  is  entirely  contained  in 
the  dorsal  processes,  which  fall  off  readily  when  the  animal  is 
handled,  and  are  soon  renewed. 

JMetributim,  4  species.  Norway  and  Britwn.  On  corallines 
in  deep  water — SO  fathoma. 

Gelliha,  Gray, 
Head  simple  ;  papillee  or  gills  smooth. 
Diitribution,  1  species,    North  Sea. 

FMblib<ba,  Bang. 

Type,  M.  rosea.  Rang ;  on  floating  weed,  off  the  Cape. 

Animal  elongated,  with  a  narrow,  channeled  foot  and  long. 
Blender  tail ;  sides  of  the  back  with  6  pairs  of  tuberoulated  lobes, 
easily  deciduous ;  tentacles  cylindrical,  retractile  into  long 
trumpet-shaped  sheaths ;  head  covered  by  a  lobe-like  veil ; 
aesual  orifices  behind  right  tentacle,  excretory  behind  firat  giJ 
on  the  right  side. 

DiitribatUm,  3  species.    South  Sea  and  South  Africa. 
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AnimaZ  elongated,  smooth ;  head  oorered  with  a  reH ;  tentacles 
clayate,  laminated,  retractile  into  sheaths ;  gills  filamentose, 
arranged  along  the  sides  of  the  back,  on  the  wavy  margins  of 
the  nmntle;  foot  narrow,  with. tentacular  processes  in  fh>nt; 
stomach  ramified. 

Distribution,  3  species*  Britain  and  Mediterranean.  On 
cx)raUines. 

Family  VUE. — ^^ESolid^. 

Animal  with  papillose  gills  (P),  arranged  along  the  sides  of  the 
back ;  tentacles  sheathless,  non-retractile ;  lingual  teeth  0.1.0 ; 
ramifications  of  the  stomach  and  liver  extending  into  the  dorsal 
papillae ;  excretory  orifices  on  the  right  side ;  skin  smooth,  with* 
out  spicula ;  no  distinct  nmntle. 

MouiQ,  Ouvier. 

Synonyms,  Psiloceros,  Menke.  Eubranchus,  Forbes.  Ampho- 
rina,  Quatref. 

Type,  M»  papUlosa,  L. 

Etymology,  uEolis,  daughter  of  uSJolus. 

Animal  ovate ;  dorsal  tentacles  smooth,  oval,  slender ;  papillse 
simple,  cylindrical,  numerous,  depressed,  and  imbricated;  mouth 
with  a  horny  upper  jaw,  consisting  of  two  lateral  plates,  united 
above  by  a  ligament ;  foot  narrow ;  tongue  with  a  single  series 
of  curved,  pectinated  teeth ;  spawn  of  numerous  wared  ooils. 

Sub-genera,  Flabellina,  Ouvier.  (Phyllodesmium,  Ehr.)  Body 
slender;  dorsal  tentacles  laminated,  buccal  long;  papillse 
clustered ;  spawn  multi-spiral.  Example,  £•  Ooronata,  PL 
Xni.,  Fig.  13  (also  Fig.  11,  p.  17). 

CavoUna,  Brug.  (Montagua,  Flem.),  0.  peregrina.  Body  lan- 
ceolate ;  tentacles  smooth  or  wrinkled ;  papillse  in  transverse, 
rather  distant  rows ;  spawn  of  1  or  2  coils. 

Facelina,  Griibe.  Like  Flabellina,  but  with  the  foot  small, 
and  the  two  front  angular  portions  drawn  out  to  a  point. 

Distribution,  5  species.     Sitka,  North  Sea. 

Coryphella,  Landsborough.  Like  Oavolina,  but  with  papillso 
arranged  in  groups.     4  species. 

Tergipes,  Ouvier,  T.  lacinulata.  Body  linear;  tentacles 
smooth ;  papillse  in  a  single  row  on  each  side ;  spawn  kidney* 
shaped. 

Distribution,  Norway,  Britain  (33  species).  United  States, 
Mediterranean,  South  Atlantic,  Pacific.  Found  amongst  rocks  at 
low  water ;  they  are  active  animals,  moving  their  tentacles  con- 
tinually, and  extending  and  contracting  their  papillse;  they  swim 
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n«ditf  at  Uie  enrfooe,  inTerted.  Thej  feed  chiefly  on  aeitoLirien 
Eoophytea,  and  if  kept  fa«tiug  will  devour  each  oUier;  when 
irritated  they  diBcba^  a  milky  floid  from  their  papills,  Thick 
aie  very  liable  to  fkU  off. 

GtAOOUS,  Fottrtwr. 

Etymology,  glauciu,  a  sea-deity. 

Synonyms,  LanlogeruB,  Bl.     Plenropua,  Baf. 

A'Kampi*.  G.  AtlauticuB,  PL  Xni..  Fig.  14. 

^miiiuJ  elongatod,  slender ;  foot  linear,  (^uumeled ;  tentacles 
4,  conical ;  juwH  homy ;  t«eth  in  single  seriee,  arched  and 
pectinated ;  gills  slender,  cylindrical,  supported  on  3  paira  of 
lateral  loboB ;  stomach  giving  off  large  coxa  to  the  tail  and 
side  lobes ;  liver  contained  in  tiie  papillee ;  sexual  orifice 
beneath  first  dextral  papilla,  vent  behind  second  papilla; 
spawn  in  a  close  spiral  coil. 

DUtribution,  7  species.  Atlantic,  Pacific.  Fonnd  on  floating 
sea- weed;    devours    small    sea-jellies,    ForpUct   and  Vttdia. 


FioSA,  Alder  and  Hancock. 

rjrpe,  F.  nobiUs,  A.  and  H. 

Synonym,  Oithona,  A.  and  H.  ^not  Baird). 

Animal  elongated;  oral  and  dorsal  t«ntaoln  linear;  mouth 
armed  with  homy  jaws ;  gills  (?)  papillary,  clothing  irregularly 
a  Bub-pallial  expansion  on  the  sides  of  the  back,  each  with  a 
membranous  fidnge  running  down  its  inner  side. 

Distribution.  3  species.  Falmouth.  Under  stones  at  low 
water.    (Dr.  Cocks.) 

EuBLFiOMU,  A.  and  H. 

Etymology,  dedicated  to  Dr.  Embleton,  of  Newcastle. 
Synonyms,  Ptetochilus,  A.  and  H.  P  Dl«lia  (fiwroosa),  Lovin. 
Type,  E.  pulchra,  PI.  XTIT.,  Fig.  U. 

Animal  slender;  tentacles  2,  simple;  head  produced  into  a 
fiat  lobe  on  each  side;  papillte  simple,  sub-i^lindricol,  in  a 
ingle  row  down  each  side  of  the  back. 
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Calma,  Alder  and  Hancock. 

AninMl  sharply  angular  in  front ;  foot  broad ;  papillsd  simple 
and  supported  on  cylindrical  bases ;  tentacles  small. 
Distribution,  1  species.    North  Sea. 

FAVOEDnxs,  Griibe. 

Animal  with  slender  cephalic  tentacles  knobbed  at  tbe 
extremity ;  oral  tentacles  2  pair ;  papillfie  arranged  in  seyerul 
oblique  rows. 

Distribution,  1  species.    North  Sea. 

Galvina,  Alder  and  Hancock. 

Animal  with  papillse  in  transverse  rows ;  oral  tentacles  short 
and  tapering ;  rounded  in  front. 
Distribution,  2  species.    North  Sea. 

CuTHONiA,  Alder  and  Hancock. 

AnimcU  with  head  naked  and  expanded ;  papillse  olayate  and 
arranged  in  thick-set  rows. 
Distribuition,  1  species.    North  Sea. 

FiLUBTJS,  Dekker. 

Poot  stunted ;  body  slender ;  tentades  2 ;  mouth  on  a  loose 
fringe  of  skin  with  2  small  oral  feelers ;  papillae  in  2  long  rows 
down  the  back.     1  species. 

Proctonottjs,  a.  and  H. 

Type,  P.  mucroniferus,  PL  XIII.,  Fig.  16.  Dublin,  shallow 
water.. 

Synonyms,  Venilia.  A.  and  H.     Zephrina,  Quatref. 

Animal  oblong,  depressed,  pointed  behind ;  dorsal  tentacles 
2,  linear,  simple,  with  eyfes  at  their  base,  behind ;  oral  tentacles 
short ;  head  covered  by  a^  small  semi-lunar  veil ;  mouth  with 
homy  jaws ;  papillse  on  ridges  down  the  sides  of  the  back  and 
round  the  head  in  front ;  vent  dorsal. 

Distribution,  3  species.    North  Atlantic. 

Antiopa,  a.  and  H. 

Type,  A.  splendida,  A.  and  H. 
Synonym,  Janus,  Verany. 

Animal  ovate-oblong,  pointed  behind ;  dorsal  tentacles  lamel- 
lated,  united  at  the  base  by  an  arched  crest ;  head  with  a  small 
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T«il  and  two  labial  tentacles ;  patHllw  ovate,  placed  along  Hie 
lateral  ridges  of  the  back  and  continuous  above  the  head  ;  vent 
central,  poBtorior,  aoxual  orifice  at  the  right  side ;  lingual  teeth 


Diilributibji,  3  species.    Britain,  Mediterranean. 

Herusa,  Lovte. 

Typt,  H.  bifida,  PI.  XIII.,  Fig.  17.    Norway,  Britain. 

Animul  elongalod,  t«iiiacleB  folded  longitudinally ;  papillse 
numerous,  arranged  down  the  sides  of  the  back  ;  sexual  orifice 
below  right  teutaolca ;  vent  dorsal,  or  sub-lateral,  anterior. 

AT.lUf.KIA,    Allmftil. 

Etymology,  named  after  Joshua  Alder,  one  of  the  authors  <A 
tiie  "Monograph  on  the  British  Nudibranchiate  Mollusca." 

Type,  A.  modeata,  PI.  XIII.,  Pig.  18.  3  species,  Norway, 
South  Ireland,  and  South  Wales. 

Aaimal  oblong,  without  t«ntaclos ;  head  lobed  at  the  sides ; 
pnpillEe  arranged  down  the  sides  of  the  hack ;  vent  dorsal, 
poslflrior, 

't  Stiliger  (omatua),  Ehrenberg ;  Red  Sea.  Vent  dorsal, 
anterior. 

Ceiok£RA,  Qoold,  1855. 

Animal  oblong ;  head  large,  pedunculated  and  provided  with 
OFitl  cirri  ;  papilla  foliaceous  and  arranged  in  two  lateral  rows ; 
generative  organs  on  the  right  side.    C.  leonina,  Puget  Sound. 

Family  IX. — Phtllibhoid^. 

Animtil    pelagic,  foot-less  (apodal),   compreBsed,   swimming 

freely  with  a  fin-like  tail ;  tentacles  2,  dorsal ;  lingual  teeth  in 

a  singlo  series ;  stomach  Aimished  with  elongated  cceca ;  orifices 

on  the  right  side ;  sexes  united. 

Phyujrhoe,  Peron  and  Lesueur. 
Etymology,  phyllon,  a,  leaf,  rhoi,  the  wave. 
Synonym,  Eurydioe,  Each. 
Type,  P.  bucephala,  PSron. 
"^ ~  Mediterraneaji,  Moluccas,  Facifio. 
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Family  X. — ^Elysiad-«. 

Animal  sliell^less,  limaciform,  with  no  distinct  mantle  or 
breathing-organ ;  respiration  performed  by  the  ciliated  surface 
of  the  body ;  mouth  armed  with  a  single  series  of  lingual  teeth ; 
stomach  central,  vent  median,  sub-central;  hepatic  organs 
branched,  extending  the  length  of  the  body  and  opening  into 
the  sides  of  the  stomach ;  sexes  united ;  male  and  ovarian 
orifices  below  the  right  eye  ;  female  orifice  in  the  middle  of  the 
right  side ;  heart  with  an  auricle  behind,  and  traces  of  an  arterial 
and  venous  system,  eyes  sessile  on  the  sides  of  the  head, 
tentacles  simple  or  obsolete.* 

Elysia,  Bisso. 

Type,  E.  viridis,  PI.  XIII.,  Fig.  19. 

Synonymy  Actseon,'  Oken. 

Animal  elliptical,  depressed,  with  wing-like  lateral  expan- 
sions ;  tentacles  simple,  with  sessile  eyes  behind  them ;  foot 
narrow. 

Diatrihutiony  8  species.  Britain,  Mediterranean.  On  Zoatera 
and  sea- weed,  in  the  laminarian  zone.  Fldco-branchus  (ocellatus, 
Bang.)  Hasselt,  Java ;  described  as  2  inches  long,  with  four 
small  tentacles;  the  lateral  expansions  much  developed  and 
meeting  behind,  the  upper  surface  longitudinally  plaited,  and 
forming,  when  the  side-lobes  are  rolled  together,  a  sort  of 
branchial  chamber. 

AcTEONiA,  Quatrefages. 

Examphy  A.  corrugata,  PI.  XIII.,  Fig.  20.    British  Channel. 

Animal  minute,  loech-like ;  head  obtuse,  with  lateral  crests 
proceeding  from  two  short  conioal  tentacles,  behind  which  are 
the  eyes.     2  species. 

Cenia,  Alder  and  Hancock. 

Typty  C.  Cocksii,  PL  XIII.,  Fig.  21. 
Etymologyy  ceiiiay  Falmouth. 
Synonym  ?  Fucola  (rubra)  (Quoy). 

•  Order  Dermi-branchiata,  Quatref.  (Pelli-brnnchiata^  A.  and  H.)  M.  Quatre- 
fages erroneously  described  the  El^si/tda  as  wanting  both  heart  and  blood-vessels,  like 
the  Ascidian  zoophytes ;  wilh  them  he  assotiated  tlie  family  jEolidee,  which  he  described 
as  having  a  heart  and  arteries,  but  no  veins,  their  office  being  performed  by  lacuna  of 
the  areolar  tissue.  In  both  families  the  pixxJuet  of  digestion  (chyle)  was  supposed  to 
be  aerated  in  the  gastric  ramifications,  by  the  direct  influence  of  the  surrounding 
water.  To  this  group,  which  has  been  since  abandoned,  he  applied  the  name  Phleben- 
Urata  {p.hl^t  a  vein,  entera,  Uie  intestines). 

Q  2 


Animul  limacifonn,  back  elerated,  head  slightly  aBgnlated, 
bearing  two  linear  doitial  tentacles,  with  eyes  at  their  outer 
buses  behiud. 

LiMAPONTiA,  Johnston. 

Tijpf.  I,,  nigra,  PI.  XIII.,  Fig.  22. 

fii/Miiryma,  L'halidie,  Qu.  FoDtohmax,  Cr, 

Aiiiiiiut  niitmto,  Icoch-like;  head  truncated  in  front,  with 
archod  latorul  ridgea  on  whicli.  are  the  eyes  ;  foot  linear. 

DistTihatimi,  Norway,  England,  and  France,  between  half- 
tido  and  hi{Lh-wiitcr,  feeding  on  C'on/errit,  iii  the  spring  and 
BUinmLr;  spawn  in  small  pear-shaped  masses,  each  with  50- 
150  eggs ;  liy  with  a  transparent  nautiloid  shell,  closed  by  an 
operculum. 

EuoDOPB,  Kolliker,  18-iT. 

Example,  E.  Veranil. 

Animal miimt^,  similar  to  Limaponlia?  worm-shaped,  rather 
convex  above,  flat  beneath ;  without  mantle,  gills,  or  tentacles. 
Upon  alg»,  Messina. 

ORDER  IV.— NUCLBOBEANCHIATA.    Bl.* 

The  present  order  consists  entirely  of  pelagic  animals,  which 
Bwim  at  the  surface,  instead  of  creeping  on  the  bed  of  the  sea. 
Thuir  rank  and  afGnities  entitle  them  to  the  first  place  in  the 
class ;  but  their  extremely  aberrant  form,  and  unusual  mode  of 
progression,  have  caused  us  to  postpone  their  description  till 
after  that  of  the  ordinary  and  typical  gasteropoda. 

There  are  two  families  of  nucloobranchiate  molluscs;  the 
firolaa  and  carinariaa,  with  large  bodies  and  small  or  no  shells, 
and  the  Allantos,  which  can  retire  into  their  aholls  and  close 
them  with  an  operculum.  Both  animal  and  shell  are  sym- 
metrical, or  nearly  so  '  the  nucleus  of  the  shell  is  minute  and 
dextrally  spiral. 

The  ntictmbranchs  swim  rapidly  by  the  vigorous  movements 
of  their  fin-like  tails,  or  by  a  fan-shaped  ventral  fin ;  and 
adhere  to  sea-weed  by  a  small  sucker  placed  on  &e  margin  of 
the  latter.   Mr.  Huxley  has  shown  that  these  organs  repre- 
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foot  (j)ro-podiu'm)f  which  is  very  distinct  in  Natica  (p.  235),  and 
in  Harpa  and  Oliva;  but  is  only  marked  by  a  groove  in 
Paludina  and  Dolium  (Fig.  87).  The  terminal  fin  (or  tail  of 
Carinarta)j  which  carries  the  operculum  of  Atlantay  is  the 
equivalent  of  the  operculigerous  lobe  {meta-podium)  of  the  ordi- 
nary gasteropods,  such  as  Sfromhus  (Fig.  76). 

The  abdomen,  or  visceral  mass,  is  small,  whilst  the  anterior 
part  of  the  body  (or  cephah-thorax^  M.  Edwards)  is  enormously 
developed.  The  proboscis  is  large  and  cylindrical,  and  the 
tongue  armed  with  recurved  spines.  The  alimentary  canal  of 
Firola  is  bent  up  at  a  right  angle  posteriorly  on  the  dorsal  side  ; 
in  Atlanta  it  is  recurved,  and  ends  in  the  branchial  chamber. 
The  heart  is  proso-hranchiate^  although  in  Firola  the  auricle  is 
rather  above  than  in  front  of  the  ventricle,  owing  to  the  small 
amount  of  the  dorsal  flexure. 

The  nucleobranchs,  and  especially  those  without  shells, 
**  afford  the  most  complete  ocular  demonstration  of  the  truth 
of  Milne  Edwards's  views  with  regard  to  the  nature  of  the  cir- 
culation in  the  mollusca.  Their  transparency  allows  the  blood- 
corpuscles  to  be  seen  floating  in  the  general  cavity  of  the  body 
— between  the  viscera  and  the  outer  integument— and  drifting 
backwards  to  the  heart ;  having  reached  the  wall  of  the  auricle 
they  make  their  way  through  its  meshes  as  they  best  can, 
sometimes  getting  entangled  therein,  if  the  force  of  the  heart 
has  become  feeble.  From  the  auricle  they  may  be  followed 
to  the  ventricle,  and  thence  to  the  aorta  and  pedal  artery, 
through  whose  open  ends  they  pour  into  the  tissues  of  the  head 
and  fin."     (Huxley.) 

Such  delicate  and  transparent  creatures  would  hardly  seem  to 
need  any  special  breathing-organ,  and,  in  fact,  it  is  present  or 
absent  in  species  of  the  same  genus,  and  even  in  specimens  of 
the  same  species.  Can'naria  has  fully-formed  braachise ;  in 
Ailanta  they  are  sometimes  distinct,  and  wanting  in  others ;  in 
Firoloides  they  are  only  indicated  by  a  ciliated  sub-spiral  band. 
The  larvae  are  furnished  with  a  shell,  and  with  ciliated  vela, 
(Gegenbaur.) 

The  nucleobranchs  are  dicedous  ;  some  individuals  (of  Firola) 
have  a  leaf-like  appendage,  others  a  long  slender  egg-tube 
depending  from  the  oviduct,  and  regularly  annulated.*  The 
larvse  are  furnished  with  a  shell  and  with  ciliated  vela.  (Gegen- 
baur. ) 

The  noryous  system  is  remarkable  for  the  wide  separation  of 

*  We  can  only  call  to  mind  one  other  example  of  a  segrcented  organ  in  the  mdi'uscct, 
vi/«,  the  peiniiiurm  styles  of  1  credo  Oij.almulata. 
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the  centres.  The  buocal  ganglia  are  erihiated  considerably  in 
front  of  the  cephalic,  and  tho  pedal  ganglia  are  ftir  behind,  so 
that  the  commissures  which  unite  tham  are  nearly  parallel  with 
Oie  (esophagus.  The  branchial  ganglia  are  at  the  posterior 
extremity  of  the  body,  as  in  the  bivalTes,  The  eyes  are  hour- 
gl.tss  shaped,  and  very  perfectly  organised;  the  auditory 
veaicles  are  placed  behind,  and  connected  irith  the  cephalic 
ganglia,  they  each  contain  a  round  otolite,  which  sometimes 
seems  to  oscillsto.    (Hoxley.) 

Family  I, — Fumlwie. 

Animal  elongated,  cylindrical,  translaoent,  famished  with  a 
Tentral  fin,  and  a  tail-fin  used  in  swimming ;  gill  exposed  on 
the  posterior  part  of  the  back,  or  covered  by  a  small  hyaline 
shell.  Mouth  with  a  circular  lip ;  lingual  membrane  with  few 
rows  of  teeth ;  central  teeth  tranaversely  elongated,  with  3 
recurred  cusps ;  laterals  3  on  each  side,  the  first  a  transTerse 
plate  with  a  hooked  apex,  2  and  3  sickle-shaped.  * 

FrROLA,  Peron  and  Lesueur. 

Type,  F.  Coronata,  Forak.     Mediterranean. 

Synont/m,  Pterotrachsea,  Forsk. 

Animil  fusiform,  elongated,  with  a  long,  slender,  proboacidi- 
form  head ;  fin  narrowed  at  the  base,  furnished  with  a  small 
sucker;  tail  elongated,  keeled,  sometimes  pinnate;  nucleus 
prominent;  branchial  processes  numerous,  conical,  slender; 
tentacles  4,  short  and  conical ;  eyes  black  and  distinct,  protected 
by  a  rudimentary  eyelid ;  lingual  ribbon  oblong.  The  female 
firolee  have  a  long  moniliform  oviduct.  Anops  Pemnii, 
D'Orbigny,  described  and  figured  as  having  no  head  (I),  was 
probably  a  mutilated  Firokt.  "  Such  specimens  are  very 
common,  and  seem  just  as  lively  aa  the  rest."     (Huxley.) 

Dialribution,  14  species.     Atlantic,  Mediterranean,  Pacific. 

Sah-genus.  Firohidu,  Lesueur.  (Cerophora,  D'Orbigny).  P. 
Dosmarestii,  Lcs.  Body  cylindrical ;  head  tapering,  furnished 
with  two  slender  tentacles;  nucleus  at  the  posterior  extremity 
■"   '  e  body,  -with  or  without  small  branchial  filaments ; 
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Carikama,  Lamarck. 
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Fir  14l.« 

Etymology,  carina,  a  keel  (or  keeled  vessel). 

Type,  0.  cymbium,  Desh.  =  C.  cristatus,  L.,  Fig.  141,  PI. 
XIY.,  Fig.  19. 

Shdl  hyaline,  symmetrical,  limpet-shaped,  with  a  posterior 
sub-spiral  apex  and  a  fimbriated  dorsal  keel  •  nucleus  minute, 
dextrally  spiral. 

Animal  large,  translucent,  granulated;  head  thick,  cylin- 
drical; lingual  ribbon  triangular,  teeth  increasing  rapidly  in 
size,  from  the  front  backwards ;  tentacles  long  and  slender,  eyes 
near  their  base ;  ventral  fin  rounded,  broadly  attached,  with  a 
small  marginal  sucker ;  tail  large,  laterally  compressed ;  nucleus 
pedunculated,  covered  by  the  shell,  gills  numerous,  pinnate, 
projecting  from  beneath  the  shell. 

Distribution,  8  species.  Mediterranean  and  warmer  parts  of 
the  Atlantic  and  Indian  Oceans.  They  feed  on  small  Acalephos, 
and  probably  on  the  pteropoda ;  Mr.  Wilton  found  in  the 
stomach  of  a  Carinaria  two  fragments  of  quartz  rock,  weighing 
together  nearly  3  grains. 

Fossil,  1  species.     Miocene.     Turin. 

Cardiapoda,  D'Orbigny. 

Example,  C.  placenta,  PI.  XIV.,  Fig.  20. 
Etymology,  cardia,  heart,  potis,  foot. 
Synonym,  Carinaroides,  Eyd.  and  Souleyet. 
Animal\\k.Q  Carinaria, 
Distrihxdion,  5  species.     Atlantic. 

Shell  minute,  cartilaginous  ;  peristome  expanded  and  bi-lobed 
in  front,  enveloping  the  spire  behind. 

Family  II. — Atlantidje. 
Animal  furnished  with  a  well-developed  shell,  into  which  it 
*  Fig.  141.  p,  proboscis  ;  t,  tentacles  ;  6,  branchiae ;  *,  shell ;  /,  foot ;  d,  diae. 


1  TolJre ;  gills  contained  in  a  dorsiil  nuuitle  cavity ;  lingoal 


Atlasta,  Lesuenr. 

Tf,,>f.  A.  Poronii.  PI.  SIV.,  Figs.  21-23. 

Sfiaoaym,  itrira.  Each. 

t^hrU  inioute,  glassy,  compreBsed  and  prominently  keelod ; 
mn-li'us  doxtrally  spiral ;  aperture  narrow,  deeply  notched  at 
the  kwl ;  oporvulum  ovate,  pointed,  lamellar,  with  a  minute, 
ai'icul,  ilpxlrally  spiral  nucleus. 

.■I  iiimal  3-lobcd ;  bond  large,  sub -cylindrical ;  tentacles 
I'onicnl,  vith  conspicuous  eyes  behind  them ;  ventral  fin 
flatti'nod,  fan-shaped,  furnished  with  a  small  fringed  euckeri 
tail  [MJinlcd,  operouligcrons. 

Diglribiilivii,  18  epocios.  Warmer  parts  of  the  Atlantic, 
Cinuiry  Islands. 

W«fi-c/™ii».  Ox-ytjtirui,  Bonson.  Synoiit/ma,  Ladae,  Cautraine ; 
Ilolico-phlopniu.'ii'Orhigny.  O.  Keraudrenii,  PI.  XIII.,  Figa. 
24,  2J,  ShiU  milky,  niirrowly  umhilicated  on  both  sides; 
nui'Ii'iia  not  visible  ;  back  roundod,  keeled  only  near  the  aper- 
ture ;  body  whorl,  near  the  aperture,  and  keel  cartilaginous ; 
no  nportural  slit ;  oporoulum  trigonal,  lamellar.  4  species. 
Atliintic.  Mtvlitcrnineiin. 

The  AtUinlit  was  discovered  by  Lamanon,  who  supposed  it  to 
be  the  living  analogue  of  the  Ammonite.  The  operculum  of 
OxwyriM  (PI.  XIIT.,  Fig.  25)  is  singularly  like  the  Trigondlitet 
(p.'  \%i) ;  that  of  Atlanta  (Fig.  22)  is  the  only  example  of  ft 
dfxtral  o(iorculum  to  a  destral  shell  (p.  207). 

PORCELUA,  TjeT^ille, 
Kxfmpjf,  V.  Puzosi,  PI.  XIV..  Fig.  29. 
SArW discnidal,  many-whorlod ;  whorls  keeled  or  coronated; 
nucleus  spiral ;  aperture  with  a  narrow  dorsal  slit. 

Fo$ai!,   10  species.     Upper  Silurian  —  Trias.      Britain,  Bel- 

PEiiEROPnoN,  Montfort. 
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Fomly  128  species.  Lower  Silurian — Carb.  North  America, 
Europe,  Australia,  India.  The  name  Bucania  was  given  by 
Hall  to  the  species  with  exposed  whorls ;  in  B.  expansus,  PL 
XIV.,  Fig.  28,  the  aperture  of  the  adult  shell  is  much  expanded, 
and  the  dorsal  slit  filled  up.     (Salter.) 

Bellerophinay  D'Orbigny  (not  Forbes),  is  founded  on  the 
Nautilus  minutua,  Sby.  PL  XIV.,  Fig.  26,  a  small  globular 
shell,  spirally  striated,  and  devoid  of  septa.  It  is  found  in  the 
gault  of  England  and  France. 

Cyrtolites,  Conrad. 

Tijpe,  0.  ornatus,  PL  XIV.,  Fig.  30. 

Etymology,  kurtoSy  curved,  lithos,  stone. 

Shell  thin,  symmetrical,  horn-shaped  or  discoidal,  with  whorls 
more  or  less  separate,  keeled,  and  sculptured. 

Fossil,  13  species.  Lower  Silurian — Carb.  North  America, 
Europe. 

?  Fcculiomphalus  (Bucklandi),  Portlock,  PL  XIV.,  Fig.  31. 
Lower  Silurian,  Britain,  United  States.  Shell  thin,  curved,  or 
discoidal  with  few  widely  separate  whorls,  slightly  unsym- 
metrical,  keeled. 


JTig.  142.  Maclurea  Logani  (Salter),  L.  Silunan,  Canada. 

PMaclurea,  Lesueur. 

Named  after  William  Maclure,  the  first  American  geologist. 

Shell  discoidal,  few-whorled,  longitudinally  grooved  at  the 
back,  and  slightly  rugose  with  lines  of  growth;  dextral  side 
convex,  deeply  and  narrowly  perforated ;  left  side  flat,  exposing 
the  inner  whorls ;  operculum  sinistrally  sub-spiral,  solid  with 
two  internal  projections  {t  t),  one  of  them  beneath  the  nucleus, 
very  thick  and  rugose. 

Fossily  5  species.  Lower  Silurian.  North  America;  Scotlanl 
(Ayrshire,  M*Coy). 

This  singular  shell  abounds  in  the  "Chazy"  limestone  of 
the  United  States  and  Canada;  sections  of  it  may  be  seon 
even  in  the  pavement  of  New  York ;  but  specimens  are  vei  y 
difficult  to  obtain.  We  are  indebted  to  Sir  W.  E.  Logan, 
of    the  Geological  Survey,  Canada,   for    the    opportunity  of 
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examining  a  large  series  oi  silicified  specimens,  and  of  figuring 
a  perfect  shell,  with  its  operculum  in  9iiu.  It  has  more  the 
aspect  of  a  bivalve,  such  as  Bequienia  Lonsdalii  (PI.  XVilL, 
Fig.  12)  than  of  a  spiral  univalve,  but  has  no  hinge.  Many  of 
the  specimens  are  overgrown  with  a  zoophyte,  generally  on  the 
convex  side  only,  rarely  on  both  sides. 

The  Maclurea  has  been  described  as  ainistral ;  but  its  oper- 
culum is  that  of  a  dextral  shell ;  so  that  the  spire  must  be 
regarded  as  deeply  sunk  and  the  umbilicus  expanded,  as  in 
ctrtain  species  of  planorhis;  unless  it  is  a  case  conversely 
parallel  to  Athntay  in  which  both  shell  and  operctilum  have 
dextral  nuclei.  The  aflBlnities  of  ^aclurea  can  only  be  deter- 
mined by  careful  examination  and  comparison  with  allied,  but 
less  abnormal  forms,  associated  with  it  in  the  oldest  fossiliferous 
rocks ;  its  relation  to  Euomphalus  (p.  267)  is  not  supported  by 
the  evidence  of  Sir  W.  Logan's  specimens. 


CLASS  in.— PTEEOPOBA. 

This  little  group  consists  of  animals  whose  entire  life  is 
passed  in  the  open  sea,  far  away  from  any  shelter,  save  what  is 
afforded  by  the  floating  gulf- weed,  and  whose  organisation  is 
specially  adapted  to  that  sphere  of  existence.  In  appearance 
and  habits  they  strikingly  resemble  the  fry  of  the  ordinary  sea- 
snails,  swimming  like  them  by  the  vigorous  flapping  of  a  pair 
of  fins.  To  the  naturalist  ashore  they  are  almost  unknown ; 
but  the  voyager  on  the  great  ocean  meets  with  them  where 
there  is  little  else  to  arrest  his  attention,  and  marvels  at  their 
delicate  forms  and  almost  incredible  numbers.  They  swarm 
in  the  tropics,  and  no  less  in  Arctic  seas,  where  by  their 
myriads  the  water  is  discoloured  for  leagues.  (Scoresby.)  They 
are  seen  swimming  at  the  surface  in  tho  heat  of  the  day,  as  well 
as  in  the  cool  of  the  evening.  Some  of  the  larger  kinds  have 
prehensile  tentacles,  and  their  mouths  armed  with  lingual  tec  th, 
so  that,  fragile  as  they  are,  they  probably  feed  upon  fjtill 
smaller  and  feebler  creatures  (e.g.  entomostraca).  In  liigh 
latitudes  thcj'  are  the  principal  food  of  the  whale,  and  of  many 
sea-birds.  Their  shells  are  rarely  drifted  on  shore,  but  abound 
in  the  fine  sediment  brought  up  by  the  dredge  from  great 
depths.  A  few  species  occur  in  the  tertiary  strata  of  England 
and  the  Continent ;  in  the  older  rocks  they  are  unknown,  unless 
some  comparatively  gigantic  forms  [conularia  and  theca)  have 
been  rightly  referred  to  this  oxdcT. 


•         ptebopodI.  ^  34T 

In  structure,  the  Pteropoda  are  mofiit  nearly  related  to  the 
marine  univalves,  but  much  inferior  to  them.  Their  nervous 
ganglia  are  concentrated  into  a  mass  helow  the  oesophagus ;  they 
have  auditory  vesicles,  containing  otolites ;  and  are  sensible  of 
light  and  heat,  and  probably  of  odours,  although  at  most  they 
possess  very  imperfect  eyes  and  tentacles.  The  true  foot  is 
small  or  obsolete ;  in  deodora  it  is  combined  "with  the  fins,  but 
in  Clio  it  is  sufficiently  distinct,  and  consists  of  two  elements ; 
in  Spirialia  the  posterior  portion  of  the  foot  supports  an  oper- 
culum. The  fii\s  are  developed  from  the  sides  of  the  mouth  or 
neck,  and  are  the  equivalents  of  the  side-lappets  (epipodia)  of 
the  sea-snails.  The  mouth  of  Pneumodermon  is  furnished  with 
two  i[|entacles  supporting  miniature  suckers ;  these  organs  have 
been^  compared  with  the  dorsal  arms  of  the  cuttle-fishes,  but  it 
is  dO;Ubtftil  whether  their  nature  is  the  same.*  A  more  certain 
poini  pf  iifesemblance  is  the  ventral  flexure  of  the  alimentary 
oanalj  which  terminates  on  the  under  surface,  near  the  right 
side  of  the  neck.  The  pteropods  have  a  muscular  gizzard,  armed 
with  gastric  teeth ;  a  liver ;  a  pyloric  coecum ;  and  a  contractile 
renal  organ  opening  iutp.  the  cavity  of  the  mantle.  The  heart 
consists  of  an  auricle  and  a  ventricle,  and  is  essentially  opistho^ 
hranchiatey  although  sometimes  afiected  by  the  general  flexure 
of  the  body.  The  venous  system  is  extremely  incomplete.  The 
respiratory  orgai^,  which  is  little  more  than  a  ciliated  surface^  is 
either  situated  at  the  extremity  of  the  body  and  unprotected  by 
a  mantle,  or  included  in  a  branchial  chamber  with  an  opening 
in  front.  The  shell  J  "^hen  present,  is  symmetrical,  glassy,  and 
translucent,  consisting  of  a  dorsal  and  a  ventral  plate  united, 
i^^h  an  anterior  opei^ing  for  the  head,  lateral  slits  for  long  flli- 
fprm  processes  of  the  mantle,  and  terminated  behind  in  one  or 
three  points ;  in  otiier  cases  it  is  conical,  or  spirally  coiled  or 
closed  by  a  spiral  operculum.  The  sexes  are  united,  and  the 
ori^ces  situated  p^ci  \1^q  right  side  of  the  neck.  According  to 
Vogt,  the  embryo  ^^teropod  has  deciduous  vela^  like  the  sea- 
snails,  before  the  proper  locomotive  organs  are  developed. 
(Huxley.) 

From  this  it  would  appear  that  while  the  Pteropoda  p:|pesent 
some  analogical  resemblances  to  the  Cephalopoda,  a?^d  perma- 
nently represent  the  larval  stage  of  the  sea-snail^  they,  pe 
developed  on  a  type  sufficiently  peculiar  to  entitle  t^^feiu  to  ral^k 

•  The  figures  of  Eydoux  and  Souleyet  represent  them  as  being  supplied  with  iierv€f 
from  the  cephalic  ganglia ;  whereas  the  arms  of  tlie  cuttle-fish,  and  all  other  parts  or 
modifications  of  the  foot  in  the  moUusca,  derive  their  nerves  from  the  pedal  ganglia, 
(Huxley.) 
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as  a  distinct  group ;  not  indeed  of  equal  yalne  vith  the  Octetero- 
^,oday  but  with  one  of  its  orders. 

This  group,  the  lowest  of  the  univalve  or  encephalous  orders, 
makes  no  approach  towards  the  bivalves  or  acephala,  Porskahl 
and  Lamarck  indeed  compared  Hyalcea  with  Terehratvla ;  but 
they  made  the  ventral  plate  of  one  answer  to  the  dorsal  valve  of 
the  other,  and  the  anterior  cephalic  orifice  of  the  pteropodous 
shell  correspond  with  the  posterior,  byssal  foramen  of  the 
bivalve ! 

Section  A. — Thecosomata,  BL* 

Animal  furnished  with  an  external  shell;  head  indistinct; 
foot  and  tentacles  rudimentary,  combined  with  the  fins ;  mouth 
situated  in  a  cavity  formed  by  the  union  of  the  locomotive 
organs ;  respiratory  organ  contained  within  a  mantle  cavity. 

Family  I. — Hyaleld^. 

Shell  straight  or  curved,  globular  or  needle-shaped,  sym- 
metrical. 

Animal  with  two  large  fins,  attached  by  a  columellar  muscle 
passing  from  the  apex  of  the  shell  to  the  base  of  the  fins;  body 
enclosed  in  a  mantle ;  gill  represented  by  a  transversely  plaited 
and  ciliated  surface,  within  the  mantle  cavity,  on  the  ventral 
side ;  lingual  teeth  (of  Hyalea)  1.1.1,  each  with  a  strong  recurved 
hook. 

Hyalea,  Lamarck 

Etymology^  hyaleos,  glassy. 
Synonymy  Cavolina,  Gioeni,  not  Bnig. 
Ttjpe,  H.  tridentata,  Fig.  143.     PL  XIY.,  Fig.  32. 
Shell  globular,  translucent ;  dorsal  plate  lather  flat,  produced 
inlo  a  hood;    aperture  contracted,  with  a  slit  on  each  side; 

posterior  extremity  tridentate.  In 
H.  trispinosa  [Diacriay  Gray)  the 
lateral  sHts  open  into  the  cervical 
aperture. 

Animal  with  long  appendages  to  the 
mantle,  passing  through  the  lateral 
slits  of  the  shell ;  tentacles  indistinct ; 
fins  united  by  a  semicircular  ventral 
lobe,  the  equivalent  of  the  posterior 
Fig.  113.    ir.  trid(Mi<ata.        element  of  the  foot. 
Distrihution,  19   species.     Atlantic,    Mediterranean,    Indian 
Ocoan. 
Fossil,  5  species.     Miocene — .     Sicily,  Turin,  Dax. 

*  lliekey  a  case,  zoma,  a  boOly  ;  ae\etai.  ol  U\e  g,euera  have  no  shells. 
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Cleodora,  Peron  and  Lesueur. 

Synonyms^  Clio,  L.  (part)  not  Miiller.     Balantinm,  Leacli  MS. 

Type,  0.  pyramidata,  PI.  XIV.,  Pig.  33. 

Shell  pyramidal,  three-sided,  striated  transversely ;  ventral 
side  flat,  dorsal  keeled ;  aperture  simple,  triangular,  with  the 
angles  produced ;  apex  acute. 

Animal  with  rudimentary  eyes  ;  tentacles  obsolete  ;  mantle- 
margin  with  a  siphonal  (?)  process ;  fins  ample,  united  ventrally 
by  a  rounded  lobe ;  lingual  teeth  1.1.1.  The  transverse  bars  of 
the  gills,  the  heart,  and  other  organs  are  visible  through  the 
pellucid  shell.  In  C,  ourvata  and  pellucida  (PleuropuSy  Esch.) 
the  mantle  is  furnished  with  two  long  filaments  on  each  side. 

Distribution^  12  species,  Atlantic,  Mediterranean,  Indian 
Ocean,  Pacific,  Cape  Horn. 

Fossil,  4  species.  Miocene — .  Britain.  (C  infundihulum. 
Crag.) 

Suh-genus,  Creseis,  Eang.  (Styliola,  Lesueur.)  C.  aciculata, 
PI.  XrV".,  Fig.  34.  Slender,  conical,  pointed,  straight,  or  curved. 
Pins  rather  narrow,  truncate,  with  small  tentacles  projecting 
from  their  dorsal  edges,  and  rudiments  of  the  mesopodium  on 
their  surface ;  mantle-margin  with  a  spiral  process  on  the  left 
side.  M.  Bang  states  that  he  has  seen  these  pteropods  clustering 
round  floating  seaweed. 

DistribtUion,  6  species  (like  Cleodora), 

CxrvTERiA,  Bang.* 

Dedicated  to  Baron  Cuvier. 

Type,  C.  colunmella,  Bang,  PI.  XIY.,  Fig.  35. 

Shell  cylindrical,  transparent ;  aperture  simple,  transversely 
ovate  ;  apex  acute  in  the  young,  afterwards  partitioned  off,  and 
usually  deciduous. 

Animal  with  simple  narrow  fins,  united  ventrally  by  two  small 
lobes  ;  lingual  teeth  1.1.1. 

Distribution,  4  species.     Atlantic,  India,  Australia. 

Fossil,  1  species.     (C.  astesana,  Bang.)    Pliocene,  Turin. 

Sub-genus,  Vaginella,  Baud.  V.  depressa,  PI.  XIY.,  Fig.  36. 
Shell  oblong,  with  a  pointed  apex ;  aperture  contracted,  toans- 
verso.    Fossil,  4  species.     Miocene.     Bordeaux,  Turin. 

Theca,  Morris.    1845. 
Ti'pe,  T.  lanceolata. 

•  Under  the  name  of  "  triptere,"  MM.  Quoy  and  Gnimard  described  the  fragment 
of  a  ptorop  d,  since  ascertained  to  have  been  a  Cuvierla 


350  KiMDAi,  or  TAB  icoixtmci. 

Synonyms,  Cresei«,  Forbea.*    Pogiimciilaa,  Ban*. 

Shell  striiight,  oonical,  tapering  to  a  point,  back  flattened, 
aportuTG  trigonal.    Length,  1-8  inches. 

Fvetil,  40  species.  Paleeozoio.  North  America,  Britain,  New 
South  Wales.     P  Permian. 

Pterotheca,  Salter. 
Type,  P,  transveraa,   Portlock.     3  speciea.  Lower  Silurian ; 
Ireland,  Wales,  Canada. 

Shfll  bi-lobed,  tranaTerBely  oval,  withadoreal  keel  projecting 
ehghtly  at  each  end ;  ventral  plate  small  taiangnlar. 
F  CoKTTLAKiA,  Miller. 
Etymology,  conuZtu,  a  little  oone. 
Type,  0.  quadrisulcata,  Pig.  144. 
Shell  four-sided,  straight,  and  tapering,  the  angles 
I  grooved,  sides  striated  transversely,  apex  partitioned 

Fossil,  40  species.  Silnrian — Carb.  North  America, 
Europe,  Anstralia. 

Suh-gemii.  Culeoprvm  (gracilis),  Sandberger ; 
Devonian.  Germany.  SAeH  round,  tapering,  sides 
obliquely  striated,  striee  altomatiug  along  the  dorsal 
line. 

'i*  Wi-t  EcaYBiA,  Bang.     18274 

Etymology,  Eurybia,  a  sea-nymph. 
•  Synonym,  Tbeceuryhia,  Bronn. 
Example,  E.  Gaudiehaudi,  PI.  XrV.,  Fig.  37  (after  Huxley). 
Animal  globular ;  fins  narrow,  truncated,  and  notched  at  the 
ends,  united  ventrally  by  a  small  lobe  (metapodium) ;  mouth 
with  two  elongated  tentacles,  behind  which  are  minute  eye- 
peduncles  and  a  two-lobed  rudimentary  foot  (meiqpodiitm) ;  body 
eiidosod  in  a,  cartilaginous  integument,  with  a  cleft  in  front, 
into  which  the  locomotive  organs  can  be  retracted-  Lingual 
teeth.  1.0,1. 

The  animal  has  no  proper  gill,  but  Mr.  Huxley  baa  observed 
two  ciliated  circles  surrounding  the  body,  as  in  the  larva  of 
I'netimodermon. 

Distribution,  4  species.     Atlantic  and  Pacific 
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^.  X  %  V  - ,  ^ig. ,  38.     Animal  globular,  with  two  simple  oyal  fins. 
yi^tr'ilyution,  1  species.     OJff  Newfoundland 

Cymbtjua,  Peron  and  Lesueur, 

'Etymology y  diminutive  of  cymha^  a  boat. 
3'i/pe,  O.  proboscidea,  PI.  XIV.,  Fig.  39  (after  Adams). 
SJiell   cartilaginous,  slipper-shaped,  pointed  in  front,  trun- 
cated posteriorly ;  aperture  elongated,  ventral. 

AntTnal  with  large  rounded  fins  connected  ventrally  by  an 
elongated  lobe ;  mouth  furnished  with  minute  tentacles;  lingual 
teeth  1.1.1 ;  stomach  muscular,  armed  with  two  sharp  plates. 

Distribution^  3  species.  Atlantic,  Mediterranean,  Indian 
Ocean. 

TrEDEMANNiA,  Chiaje. 

Type,  T.  Neapolitana,  PI.  XIY.,  Fig,  40. 

Named  after  Fr.  Tiedemann. 

Animal  naked,  transparent,  fins  united,  forming  a  large 
i^ounded  disk;  mouth  central;  tentacles  elongated,  connate; 
eye-tubercles  minute.    Larva  shell-bearing. 

Distribution,  3  species.     Mediterranean,  Australia. 

Family  II. — ^LiMAcrNiD-ffi. 

Shell  minute,  spiral,  sometimes  operculate. 

Animal  with  fins  attached  to  the  sides  of  the  mouth,  and 
tmited  ventrally  by  an  operculigerous  lobe  ;  mantle-cavity 
opening  dorsally ;  excretory  orifices  on  the  right  side. 

The  shells  of  the  true  limacinidce  are  sinistral,  by  which  they 
may  be  known  from  the  fry  of  Atlanta,  Carinaria,  and  most 
other  Gasteropods. 

LiMAciNA,  Cuvier 

Etymology,  limadna,  snail-like. 

Synonymy  Spiratella,  Bl. 

Example,  L.  antarctica  (drawn  by  Dr.  Joseph  Hooker), 
11.  XIV.,  Fig.  41. 

Shell  sub-globose,  sinistrally  spiral,  umbilicated;  whorls 
transversely  striated ;  umbilicus  margined  ;  no  operculum. 

Animal  with  expanded  fins,  notched  on  their  ventral  margins ; 
operculum  lobe  divided  ;  lingual  teeth  1.1.1. 

Distribution,  2  species.  Arctic  and  Antarctic  Seas;  gre- 
garious. 

Spirialis,  Eydoux  and  Souleyot. 
Example,  S.  bulimoides,  PI.  XIV.,  Fig.  42. 
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Synonyms f  Heterofusus,  Fleming.  Heliconoides,  D'Orbigny. 
Peracle,  Forbes.     Scaea,  Ph. 

SJiell  minute,  hyaline,  sinistrally  spiral,  globose  or  turreted, 
smooth  or  reticulated;  operculum  thin,  glassy,  semilunar, 
slightly  spiral,  with  a  central  muscular  scar. 

Animal  with  narrow,  simple  fins,  united  by  a  simple,  trans- 
verse operculigerous  lobe  ;  mouth  central,  with  prominent  lips. 

Distribution,  12  species.  Greenland  and  Norway  to  Cape 
Horn,  Indian  Ocean,  Pacific. 


P  Cheletropis,  Forbes. 

Etyrnx)logy,  chde,  a  claw,  and  tropis,  a  keel. 

Synonymy  Sinusigera,  D'Orbigny. 

Type,  C.  Huxleyi,  PL  XTV.,  Fig.  43. 

Shell  dextrally  spiral,  imperforate,  double- keeled ;  nucleus 
sinistral ;  aperture  channelled  in  front ;  peristome  thickened, 
reflected,  with  two  claw-like  lobes. 

Animal  gregarious  in  the  open  sea. 

The  species  comprised  in  this  and  the  following  genus  are 
young  gasteropods.     (See  pp.  212,  225.) 

Distribution,  2  species.  South  America  and  South-east 
Australia. 


Another  minute  spiral  shell  may  be  noticed  here : — 

Macgilliveayia,  Forbes. 

Named  after  its  discoverer,  the  naturalist  to  H.M.S.  Rattle- 
snake. 

Type,  M.  pelagica,  PI.  XIV.,  Fig.  44. 

Sliell  minute,  dextrally  spiral,  globular,  imperforate,  thin, 
horny,  translucent ;  spire  obtuse ;  aperture  oblong,  entire  ; 
peristome  thin,  incomplete ;  operculum  thin,  horny,  concentric, 
nucleus  sub-external. 

Animal  with  4  long  tentacles,  mantle  with  a  siphonal  process ; 
foot  expanded,  truncated  in  front,  furnished  with  a  float  after  the 
manner  of  lanthina ;  lingual  dentition  closely  resembling 
Jeffrey  sia. 

Distribution,  3  species.  Taken  in  the  towing-net  off  Capo 
Pp-on,  East  coast  of  Australia,  15  miles  from  shore,  floating, 
snl  apparently  gregarious.  (J.  Macgillivray.)  Mindoro,  North 
AtJantic.     (Adams.) 
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Section  B. — Gymnosomata,  B1. 

A'avnrv€xl  i[iaked,  without  mantle  or  shell ;  head  distinct ;  £ns 
k.\\A.cVv.e^  tK)  the  sides  of  the  neck ;  gill  indistinct. 

Family  HI. — Guidje. 

"Body  fusiform ;  head  with  tentacles  often  supporting  suckers ; 
foot  small,  but  distinct,  consisting  of  a  central  and  posterior 
lobe  ;  "heart  opistho-hranchiate ;  excretory  orifices  distant,  on  the 
right  side;  lingual  teeth  (in  Clio)  12.1.12,  central  wide,  denti- 
culated, uncini  strongly  hooked  and  recurved. 

Clio  (L.),*  MiiUer. 

Etymology ^  Clio,  a  sea-nymph. 

Synonym,  Clione,  Pallas. 

Type,  0.  borealis,  PL  XIV.,  Pig.  45.     (C.  caudata,  L.,  part.) 

Head  with  2  eye  tubercles  and  2  simple  tentacula;  mouth 
with  lateral  lobes,  each  supporting  3  conical  retractile  processes, 
furnished  with  numerous  microscopic-  suckers ;  fins  ovate ;  foot 
lobed.  In  swimming,  the  Olio  brings  the  ends  of  its  fins  almost 
in  contact,  first  above  and  then  below.     (Scoresby.) 

Viatrihution,  4  species.  Arctic  and  Antarctic  Seas,  Norway, 
India. 

Suh-genu8  ?  Cliodita  (fusiformis),  Quoy  and  Gkdmard.  Head 
supported  on  a  narrow  neck ;  tentacles  indistinct.  4  species. 
Cape,  Amboyna. 

Pneumodermon,  Cuvier. 

Etymology,  Pneumon,  lung  (or  gill),  derma,  skin. 

Type,  P.  violaceum,  PI.  XIY.,  Fig.  47. 

Body  fusiform  ;  head  furnished  with  ocular  tentacles ;  lingual 
teeth  4.0.4  ;  mouth  covered  by  a  large  hood  supporting  two 
small,  simple,  and  two  largo  acetabuliferous  tentacles,  suckers 
numerous,  pcdicillate,  neck  rather  contracted;  fins  rounded; 
foot  oval,  with  a  pointed  posterior  lobe;  excretory  orifice 
situated  near  the  posterior  extremity  of  the  body,  which  has 
small  branchial  processes,  and  a  minute  rudimentary  shell 

*  This  name  was  employed  by  Linnseus  for  all  the  Pteropoda  then  known;  his 
definition  is  most  giiited  to  the  "northern  clio,"  probably  the  only  species  with  which 
he  wa:^  personally  acqu;iintei1.  The  first  species  enumerated  in  the  Syst.  Nat.  is 
C.  crrudrfa,  and  reference  is  made  to  an  indeterminable  figure  in  Browi\'s  Jamaica, 
and  to  Marten's  aec(MUit  of  the  Spit/.bergen  mollusc  (C.  borealis).  In  cases  like  this 
the  rule  is  to  adopt  the  practice  of  the  next  succeeding  naturalist  who  definoa  tho 
limits  of  the  group  more  exactly. 


/ 
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In  tlie  fty  of  PfteamoderTMa  tba  end  of  tlie  body  la  enoirDled 
■with  ciliated  bandd.     (tfUller.) 

DtBtribiilion,  i  species.     Atlantio,  India,  Pacific  OceoD. 

8ub-senus?  Spimgiobranth<ta,  D'Oryngay.  S.  Aoatralis,  PI. 
XIV.,  Pig.  46.  Gill  (?)  forraing  &  spongy  ring  at  the  end 
of  the  body ;  tentacles  each  with  S  rather  large  suckers.  Dittri- 
bation,  2  specieB.  South  Atlantic  (Fry  of  fneamodermon  ?). 
Triclwa/clwi,  EBchscholta,  T.  Dumerilii,  PI.  XIV.,  Pig.  43. 
Animal  without  acetabuliferoufl  tentacles?  mouth  probosidi- 
fonu ;  front  of  the  head  soiroundod  wiUi  a  circle  of  cilia,  aad 
two  others  round  the  body. 

?  Pelaoia,  Q,uoy  and  Qaimard. 

Ett/mtdogy,  Felagut,  the  deep  sea  (not  =  Pelagia,  Feron  and 
Les.). 

Type,.F.  alba.  PI.  XIV..  Fig.  49.  Amboyna. 

Anijual  fusiform,  truncated  in  front,  rough;  neck  slightly 
contracted ;  fins  small,  fan-sbaped. 

Cymodocea,  D'Orbigny. 

Etymotogyy  Kitmodoke,  a  Nereid. 

Type,  C.  diaphana,  PI.  XIV.,  Pig.  50. 

Animal  fusiform,  truncated  in  iront,  pointed  behind ;  neck 
slightly  contracted ;  fins  2  on  each  side,  first  pair  large  and 
rounded,  lower  pair  ligulate ;  foot  elongated ;  mouth  probosoi- 
diform. 

Diatrihution,  1  epocios.     Atlantic. 


CHAPTBE  III. 

CLASS  IV.— BEACHIOPODA,  Cuvier,  1805. 

(=  Order  Pallio-lranchialay  Blainville,  Prodr.  1814.) 

The  BracliU/poda  are  bivalve  Bhell-fiah  which  differ  from  ttie 

ordinary  mnssela,  cockles,  &c.,  in  being  always  equal-ndtd,  and 

never  quite  equivalvt.     Their  forms  are  symmetrical,   and   eo 

commonly    resemble    antique   lamps,   that    they   were   called 

?.nn;](i,?(!s,  or  "  lamp-shells,'^  by  flio  old  ii;ifiii'^.l>.l!i  [M.Hi-i:lie71, 


The  valvea  of  the  BracKiopoda  are  raapectively  dorsal  and 
ventral ;  the  Tentral  yalve  is  usually  largest,  and  has  a  pro- 
minent beak,  by  which  it  is  attached,  or  throngh  which  the 
organ  of  adhesion  passes.  It  is  eometimea  perforated,  as  in  the 
Terebratuhdse.  The  dorsal,  or  Hmallar  valve,  is  always  free 
and  imperforate.  The  Talvea  are  articulated  by  two  cnrved 
teeth,  developed  from  the  margin  of  the  Tentral  valve,  and 
received  by  sockets  in  the  other ;  this  hinge  is  bo  complete  that 
the  valves  cannot  be  separated  without  injury."  A  few  genera 
have  no  hinge ;  in  Crania  and  Diteina  the  lower  valve  is  flat, 
the  upper  like  a  limpet ;  the  valves  of  Lingjiia  are  nearly 
equal,  and  have  been  compared  to  a  duck's  bill.    (Petiver.) 


This  and  several  other  points  of  difference  seem  to  show  the 
propriety  of  adopting  the  proposal  made  by  Deshayes  in  1836 
of  dividing  the  Eracbiopods  into  two  great  groups,  the  one 
having  articulated,  the  other  non-articulated  valves.  In  tie 
first,  moreover,  tho  valves  are  opened  by  muscles  acting  on  the 
cardinal  process  of  the  dorsal  valve,  while  in  tho  latter  the  valves 
are  opened  by  the  pressure  of  the  fluid  in  tl.e  perivisceral  cavity. 
This  difference  is  accompanied  by  a  striking  variation  in  the 


italogiie.    They  or 
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airaQgement  of  the  muscles.  The  arttcoUted  gronp  posaees  an 
anal  aperture ;  the  tmarticulatod  none,  (Hancock.)' 

The  valvee  aro  both  opened  and  closed  by  muscles ;  those 
vhich  open  tho  sholl  (cardinales)  originate  on  each  side  the 
centre  of  the  ventral  valve,  and  converge  towards  the  hinge- 
margin  of  the  free  valve,  behind  the  dental  sockets,  where 
there  is  usually  a  prominent  cardinal  procai.  The  teeth  form 
the  falcnim  on  which  the  doreal  valve  turns.  The  adductor 
muscles  aro  four  in  number,  and  quite  distinct  in  Oranta  and 
J)i$cirta ;  in  Liiiyida  the  posterior  pair  are  combined,  and  in 
Tti^bratiita  tho  four  muscles  are  separate  at  their  dorsal 
terminations,  but  united  at  their  insertion  in  the  centre  of  the 
larger  valve.  Tho  pedicle  is  fixed  by  a  pair  of  muscles  (each 
doubly -attached)  to  the  dorsal  hinge-plate,  and  by  another 
pair  to  the  ventral  valvo,  outside  the  cardinal  muscles-t 

In  the  Torobratulidai  and  the  other  Brachiopods  having 
articulated  valves  the  muscular  system  consists  of  3  pairs  of 
muscles  which  act  directly  on  the  valves,  and  of  3  pairs  which 
connect  the  shell,  and  adjust  it  with  respect  to  the  poduncle. 
In  the  unarticulated  Erschiopoda,  such  aa  Lingula,  the 
muscles  are  more  complicated  than  in  the  former  group ;  three 
pairs  of  protractor  muscles  keep  the  valves  together,  and  thus 
compensate  for  the  absence  of  the  hinge  and  condyles,  which 
help  to  form  this  function  in  the  articulated  gronp ;  they  are  so 
arranged  as  to  co-operate  in  preventing  any  displacement  of 
the  valves  in  any  diiection.  Hence  the  t«rm  eliding-muscles 
which  they  have  received  is  inappropriate,  since  they  prevent 
any  sliding  action.  In  the  Lamellibranchs  the  sliding  of  the 
valves  is  admirably  guarded  against  by  moans  of  hinges  with 
teeth  and  sockets ;  in  Brachiopods  the  same  end  is  apparently 
obtained  by  means  of  muscles.  It  has,  therefore,  been  pro- 
posed to  substitute  tho  term_  adjuttor  for  protractor,  and  retractor 
for  sliding  aa  applied  to  these  muscles.  The  following  table 
shows  the  names  in  general  use,  and  those  proposed  by  Mr. 
Hancock : — 
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Names  in  tise.  Names  proposed.  Homologous  mtKcles  in 

Unarticulated  bracliiopods.  articulated  bracluopods. 

Cent,  protractors.  Cent,  adjustors. ) 

Extr.         „  Extr.         „        J  Vent,  adjustors. 

Post  retractors.  Poet.         „  Dorsal       „ 

C£4[salar.  Peduncular.  Peduncular. 

Ant.  parietals. 
^  Poet  parietals. 

The  muscles  are  remarkably  glistening  and  tendinous,  except 
at  their  expanded  ends,  which,  are  soft  and  fleshy.  They  are, 
with  few  exceptions,  non-striated.  In  the  posterior  adductors 
of  Waldheimia  transverse  striations  are  well  displayed.  Their 
impressions  are  often  deep,  and  always  characteristic  ;  but  diffi- 
cult of  interpretation  from  their  complexity,  their  change  of 
position,  and  the  occasional  suppression  of  some  and  combina- 
tion of  others.*  There  may  be  considerable  changes  in  arrange- 
ment of  muscles  without  any  important  change  in  the  internal 
structure.  Thus  in  Waldheimia  cranium  there  are  six  muscular 
impressions  in  the  dorsal  valve ;  in  W,  australis  there  are  only 
four,  the  other  two  muscles  being  attached  to  the  hinge-plate, 
not  tg  the  valve.  The  valve  and  hinge-plate  are  never  found 
together,  and  it  is,  therefore,  probable  that  in  the  fossil  species, 
the  shells  of  which  are  found  without  hinge-plates,  the  muscles 
may  have  been  arranged  as  in  W,  cranium. 

On  separating  the  valves  of  a  recent  Terehratula,  the  diges- 
tive organs  and  muscles  are  seen  to  occupy  only  a  very  small 
space  near  the  beak  of  the  shell,  partitioned  off  from  the  general 
cavity  by  a  strong  membrane,  in  the  centre  of  which  is  placed 
the  animal's  mouth.  The  large  cavity  is  occupied  by  the 
fringed  arms,  which  have  been  already  alluded  to  (p.  5)  as 
the  characteristic  organs  of  the  class.  Their  nature  will  be 
better  understood  by  comparing  them  with  the  lips  and  labial 
tentacles  of  the  ordinary  bivalves  (pp.  18,  21,  and  Fig.  208,  p,p) ; 
they  are,  in  fact,  lateral  prolongations  of  the  Hps  supported 
on  muscular  stalks,  and  are  so  long  as  to  require  being  folded 
or  coiled  up.  In  Bhynchonella  and  Lingula  the  arms  are  'ipiral 
and  separate ;  in  Terebratula  and  Diacina  they  are  only  spiral 
at  the  tips,  and  are  united  together  by  a  membrane,  so  as  to 
form  a  lobed  disk.  It  has  been  conjectured  that  the  living 
animals  have  the  power  of  protruding  their  arms  in  search  of 
food ;  but  this  supposition  is  unlikely,  since  in  many  genera 
they  are  supported  by  a  brittle  skeleton  of   shell,  while  the 

•  Professor  Sling  has  shown  that  the  compound  nature  of  a  muscular  impression  is 
often  indicated  by  the  mode  in  which  the  vascular  markings  proceed  from  it  (as  in 
Figs.  176,  181) 
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food  is  obtaiDcd  bjr  meaiis  of  eummts  created  Ly  cilin. 
J.iiiguta  may  hayo  tho  power  of  slightly  extending  the  anna. 
Tho  inlomal  aktietim  couaista  of  two  spiral  ptocessee  in  the 
Siiiriferida  (Fig.  IGS),  whilst  in  Terthratula  and  Thecidtum  it 
tukoii  tho  funu  of  a,  limp,  which  aupports  the  brachial  mem- 
bmnc,  but  does  nnt  strictly  follow  the  course  of  the  anas.  Iba 
mode  in  which  tho  anna  are  folded  is  highly  characteristic  of 
tho  gonora  of  Hr'tch  iojiodu ;  the  extent  to  which  they  are  Hup- 
portod  by  a  calciiroouri  skeleton  is  of  less  importence,  and 
liiihle  to  bo  iQodiGed  by  age.  That  margin  of  the  oral  arms 
widch  answers  to  the  lower  lip  of  an  ordinary  bivalTft,  is 
fringed  with  long  filaments  («'m),  as  may  be  seen  even  in  dry 
specimens  of  recent  Ttrebralulce.  In  some  fossil  examples  the 
ctrri  themBcIveB  were  supported  by  slender  proceesea  of  shell ;  ' 
tbey  cannot,  therefore,  be  TibratUe  organs,  but  are  probably 
themselveB  covered  with  microBCOpio  cilia,  like  the  oral  ten- 
tacles of  the  aacidian  polypes  (cilio-brachiaia  of  Faixe}.  The 
anterior  lip  and  inner  margin  of  the  oral  arms  is  plain,  and 
forms  a  narrow  gutter  along  which  the  particles  collected  by 
the  ciliary  currents  may  be  conyeyed  to  the  mouth.  The  object 
of  the  folding  of  the  arms  is  obviously  to  give  increased  surface 
for  the  disposition  of  the  cirri. 

The  mouth  conducts  by  a  narrow  (esophagUB  to  a  simple 
stomach,  which  is  surrounded  by  the  large  and  granulated 
liver;  the  intestine  of  Liiigida  ie  reflected  dorsaUy,  slightly 
convoluted,  and  terminates  between  the  mantle  lobes  on  the 
rigid  side  (Fig.  202].  In  Orhicula  it  is  reflected  ventrally,  and 
passes  straight  to  the  right,  ending  as  in  Lingvia.  In  Tertbra- 
tvla,  Rkynchondla,  and  probably  all  the  articulated  Brachiopoda, 
the  intestine  is  simple  and  reflected  ventrally,  passing  through 
a  notch  or  foramen  in  the  hinge-plate,  and  ending  behind  the 
ventral  insertion  of  the  adductor  muscle  (Fig.  I4fi,  v.)t 

The  circulatory  system  is  far  loss  complex  than  waB  formerly 
supposed,  and  does  not  diflbr  greatly  from  the  same  system  in 
the  Tunicata.  The  heart  is  placed  on  tho  dorsal  sur&oe  of  the 
stomach,  and  consists  of  a  simple,  unilocuhu;,  pyrifona  vesicle 
without  any  auricle.     From  it  the  blood  ia  propelled  through 
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foTiT  channels  to  the  organs  of  reproduction  and  to  the  mantle ; 
and  its  flow  is  probably  assisted  by  a  number  of  subsidiary 
pulsatile  vesicles  situated  on  the  man  arterial  trunks.     It  then 
courses  through  the  plexus  of  laci:nes  in  the  pallial  sinusps  and 
lobes  ;  turns  back  through  the  lacunes  of  the  parietes  into  the 
system  of  visceral  lacunes.     It  probably  enters  the  liver,  and 
ultimately  finds  its  way  back  into  the  heart   through    the 
branchdo-systemic  vein.     There  is,  however,  another  and  more 
important  blood  current,  which  traverses  the  whole  length  of 
tbe  brachial  canal,  and  penetrates  to  the  extremities  of  the 
cirri,  before  it  joins  the  current  returning  from  the  visceral 
lacunes  and   flows  with  it  into  the  branchio-systemio  vein. 
The  blood  which  has  passed  through  the  brachial  canal  is 
far  more  highly  oxygenated  than  the  blood  which  has  flowed 
through  the  pallial  membranes.     There  seems  to  be  strong 
evidence  that  the  so-called  arms  are  really  the  gills  or  respira- 
tory organs  of  the  mollusc.     They  also  serve  to  bring  food 
to  the  creature's  mouth  by  the  means  before  noticed.     The 
mantle  is  an  accessory  breathing-organ.    It  attains  its  highest 
development  as  such  in  Lingulay  but'  even  in  this  genus  the 
brachial  apparatus  performs  the  chief  part  in  oxygenating  the 
blood. 

There  is  another  system  of  canals  which  take  their  rise  from 
the  visceral  cavity.  What  its  function  is  has  not  been  deter- 
mined ;  it  is  not  the  blood  system  as  was  formerly  imagined, 
luid  has  no  connection  with  it.  The  perivisceral  cavity  and  the 
visceral  lacunes  which  diverge  from  it  may,  it  is  thought,  be 
homologous  to  the  water-vascular  system  in  Polyzoa,  the 
function  of  which  is  probably  to  evacuate  the  effete  nitro- 
genised  products  which  have  been  eliminated  from  the  blood. 
Consequently  it  would  perform  the  offices  both  of  the  kidney 
and  the  renal  organs. 

The  generative  organs  occupy  the  great  pallial  sinuses,  and 
probably  both  sexes  are  combined  in  one  individual.  In  the 
articulated  Brachiopods  the  ovaries  and  testes  are  placed  in  the 
mantle;  but  in  Lingula  and  Diacina  they  occur  in  the  peri- 
visceral chamber.  The  ova  escape  into  the  oviducts  (regarded 
by  Cuvier  and  others  as  hearts),  which  open  externally,  an(l 
have  nothing  to  do  with  the  vascular  system.  In  Rhyiichonella 
there  are  four  oviducts,  but  in  most,  if  not  all  the  other 
Brachiopods,  there  are  only  two.  In  Terobratulidse  they  are 
divided  into  two  portions,  called  the  auricle  and  ventricle  by 
Professor  Owen.  Mature  eggs  have  been  found  in  large  numbers 
in  the  perivisceral   chamber  and    in   the    oviducts.      Eecent 
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THirinir  oflcn  haTe  minuto  fry  attached  to  their  Talves,  ondMr. 
SufHN,  of  Viunua,  has  noticed  a  specimeu  of  the  fossil  Slringo- 
ctj-litifiii,  which  contained  numeroua  embryo  ehells. 

Ah  yet  we  know  little  respecting  the  dovolopment  of  tta 
BrarliiiipiKlii,  but  tlicrc  eim  he  no  doubt  that  in  their  first  afage 
thi'y  are  free  and  iilile  to  swim  about  until  they  meet  nith  a 
suitable  jiositioii.  It  is  probable  that  in  the  second  stage  they 
all  ailheiti  by  a  hyssus,  which  in  most  instances  becomes  ci 
solidatMl,  nud  furmH  a  poiinnnent  orgun  of  attachment.  Soma 
of  the  extinct  genura  (e.g.  Spiri/era  and  Strophomtna)  appear 
to  have  become  free  when  adult,  or  to  haTe  fixed  themselves  bj 
somn  other  mwins.  Four  genera,  belonging  to  TBry  distinct 
families,  comi^nt  themsolvoH  to  foreign  objects  by  the  substance 
of  the  ventral  valve. 

The  nervous  system  exhibits  a  slate  of  development  but  little 
superior  to  what  is  found  in  Asoidians.  No  special  organa 
of  sense  hare  been  detected.  The  red  spots  in  the  mantle,  sup- 
posed by  some  to  be  rudimentary  eyes  and  ears,  are  probably 
the  glands  situated  at  the  base  of  the  setfe. 

The  Lamp-shells  are  al!  aatives  of  the  sea.  They  are  found  ] 
hanging  from  the  branches  of  corals,  the  under  sides  of  shelving 
rocks,  and  the  cavities  of  other  shells.  Specimens  obtained 
{rom  rocky  situations  are  frequently  distorted,  and  those  from, 
stony  and  gravelly  beds,  whore  there  is  motion  in  the  waters, 
have  the  beak  worn,  the  foramen  large,  and  the  ornamental 
sculpturing  of  the  valves  less  sharply  finished.  On  clay  beds,  as 
in  the  deep  clay  strata,  they  are  seldom  found ;  but  where  the 
bottom  consists  of  calcareous  mud  they  appear  to  be  very 
abundant,  mooring  themselves  to  every  hard  substance  on  the 
sea-bod.  and  clustering  one  upon  the  other. 

Some  of  the  Brackiopoda  appear  to  attain  their  fall  growth  in 
a  single  season,  and  all  probably  hve  many  years  after  becoming 
adult.  The  growth  of  the  valves  takes  place  chlefiy  at  the 
margin ;  adult  shells  are  more  globular  than  the  young,  and 
aged  specimens  still  more  so.  The  shell  is  also  thickened  by  the 
deposit  of  internal  layers,  which  sometimes  entirely  fill  the 
beak,  and  every  portion  of  the  cavity  of  the  interior  which  is 
not  occupied  by  the  animal,  suggesting  the  notion  that  the 
creature  must  have  died  from  the  plethoric  exercise  of  the  cal- 
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it  ooDtdnta  of  flattened  priemB  of  considerable  length  arranged 
parallel  to  each  other  with  great  regularity  and  obUquely 
to  the  Borfaces  of  the  ahell,  the  interior  of  which  la  imbricated 
by  their  out-crop  (Fig.  146).  Thia  struo  n,  ■;  -t^ — ^ 
tuie  ia  found  only  in  the  RhynchoneUidiE 
bat  in  most  —  perhapa  all  the  other  , 
Brachiopoda* — the  eheU  ie  traTeraed  by 
canala   bum    one  surface  t«  the   other  (-^ 

nearly  rertically,  and  regularly,  the  dis  ^ 

tauce  and  size  of  the  perforations  Taiymg       •' 
with  the  species.     Their  external  onflcea 
are  tmmpet-shaped,  the  inner  often  very  ~ 

small ;  sometiineB  they  bitnrcate  towards 

the  exterior,  and  in  Crajiia  they  beooiae  aborescent.  The  canals 
oie  occupied  by  ccecal  proceseea  of  the  out«r  mantle-lay er,t 
and  are  covered  externally  by  a  thickening  of  the  epidermis. 
Mr.  Huxley  haa  suggested  that  these  cteca  are  analogous  to 
the  vascular  processes  by  which  in  many  ascidians  the  tunic 
adheres  to  the  laf;  the  extent  of  which  adhesion  variee  in 
dosely  allied  genera.  The  large  tubular  spines  of  the  Produo- 
tida  must  have  been  also  lined  by  prolongations  of  the  mantle ; 
bat  their  development  was  more  probably  related  to  the  main- 
tenance of  the  shell  in  a  fixed  position,  than  to  the  internal 
economy  of  the  animal.  (King.)  Dr.  Carpenter  states  that 
the  shell  of  the  Brachiopoda  generally  contains  less  RTiima.! 
matter  than  other  btvalTea  ;  but  that  Ditcina  and  Lingvia  con- 
■ut  almost  entirely  of  a  homy  animal  substance,  which  is 
laminar,  and  penetrated  by  obUque  tubuli  of  extreme  minute- 
ness. He  has  also  ahown  that  there  is  not  in  these  shells  that 
distinction  between  the  outer  and  inner  layers,  either  in  struc- 
tore  or  mode  of  growtti,  which  prevails  among  the  ordinary 
laTalves ;  the  inner  layers  only  differ  in  the  minute  size  of  ih» 
perforations,  and  the  whole  thickness  corresponds  with  the 
oater  layer  only  in  the  LameUibranckiata.  The  loop,  or 
brachial  processes,  are  always  impunctate.  Mr.  Hancock's 
neearchee  would  tend  to  show  that  those  conclusions  are  gene- 
lally  correct,  but  not  entirely  so.    "  When  the  shell  is  dissolved 
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in  acid  tike  tree  bonier  [of  the  mtuitle']  whidh  pn^'eota  iMyund  tlia 
marginal  fold,  and  which  is  applied  to  the  extreme  edge  of  the 
shell,  can  be  examined  with  advantage.  The  pallial  cteca  are 
then  complot«l7  exposed  appended  to  the  membrane  m  various 
stages  of  development,  and  the  spaces  between  them  are  found 
studdedall  overwithrataerlarge,  clear,  oval,  oall-like  spots,  which 
are  arranged  with  considerable  regiilarity  in  rows,  so  that  those 
in  Uie  approximate  rows  alternate.  These  spots  apparently 
correspond  to  the  baaes  of  the  priamatio  oolomnB  of  the  shell ; 
and  if  it  be  allowed  that  they  repTSBent:  spaces  in  which  cal- 
careous granules  had  been  aooumulated,  it  is  easy  to  understand 
how  the  fibrous  or  columnar  structure  is  formed.  A  BaocOBsion 
of  layers  of  such  accumulated  granules  deposited  one  after  the 
other  would  result  in  the  peculiar  shell  formation  of  the 
Brachiopoda."  The  extremitiea  of  the  priams  are  not  vieible 
on  the  external  surface,  but  in  the  young  individual  of  some 
species,  as  Terebratula  caput-»trjmUi«,  there  is  a  thin  layer  of 
calcareous  matter,  which  seems  to  show  that  in  some  Brachio- 
poda the  shell  is  composed  of  two  layers  of  ahell,  having  a 
different  structure,  as  io  the  case  of  the  Conehi/tra. 

Of  all  mollusca  the  Brachiopoda  enjoy  the  greatest  range  both 
of  climate,  and  depth,  and  time;  they  are  found  in  tropical 
and  polar  seas,  in  pools  left  by  the  ebbing  tide,  and  at  the 
greatest  depths  hitherto  explored  by  the  dredge.  At  present 
only  84  recent  species  are  known ;  but  many  more  will  probably 
be  found  in  the  deep  sea,  which  these  shells  mostly  inhabit. 
The  number  of  living  species  is  already  greater  tiian  has  been 
discovered  in  any  secondary  stratuu,  hut  the  vast  abundance  of 
fossil  apeciirunia  has  made  thoraseemmoraimportantlhau  the  living 
types,  which  are  atill  rare  in  the  oabineta  of  ooUectore,  though 
far  from  being  so  in  the  sea.  Above  1,800  extinct  species  of 
Brachiopoda  have  been  deecribed,  of  which  more  than  half  are 
found  in  England.  They  are  distributed  throughout  all  the 
sedimentary  rocks  of  marine  origin  from  the  Cambrian  strata 
upwards,  and  appear  to  have  attained  their  maximum  of  spedfio 
development  in  the  Silurian  age.*  Soma  speciea  (^jika  Airypa 
reticularU)  extend  through  a  whole  "  system "  of  rooks,  and 
abound  equally  in  both  hemispheres ;  others  (like  Spin/era 
ilriata)  range  &om  the  Cordillera  to  the  Ui^  mountains.     " 
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H,  ftie  found  in  the  TTpper  Oolite  and  throughont  the  Cluilfc 
HerioB  and  London  Olay.* 

Fauilt  I.— Tekbbratdliiis. 

SAeM  minntely  punctate ;  ueually  round  or  oval,  emooth  or 
striated ;  Tentrol  valvo  with  a  pTominent  beak  and  two  curved 
hinge-teeth ;  dorsal  valve  with  a  depreeaed  umbo,  a  promi- 
nent cardinal  process  between  the  dental  sockets,  and  a  slender 
shelly  loop, 

Arti-mal  attached  by  a  pedicle,  or  by  the  ventral  valvas ;  oral 
arms  uuited  to  each  other  by  a  membrane,  variously  folded ; 
eometimea  spiral  at  tlieir  extremities. 


Tbabbsatula,  (Llhwyd.)  Bnig.    Lamp-shell. 

Btymology,  diminutive  of  tertbratut,  perforated. 
Bywmyma,  Lampas,  Humph.  Oryphus,  Muhl&ldt.  EpitlkyiiB, 
Plul. 

Type*,  T.  maiillata,  H.  XV.,  Fig.  I.  (=  Ter.  minor-sub- 
rubra,  Llhwyd.  Anomia  terebratula,  L.)    T.  vitrea.  Fig.    47. 

Shell  smooth,  convex ;  beak  truncated  and  perforated ; 
fbramen  circular ;  deltidinm  of  two  pieces  frequently  blended ; 
loop  very  short,  simple,  attached  by  its  crura  to  the  hinge-plate 
(Fig.  147,  A). 

Animal  attached  by  a  pedicle  ;  brachial  disk  tri-lebed,  centre 
lobe  elongated  and  spirally  convoluted  (Fig.  147,  B).  The 
young  of  T.  dipAya  (Pygopa  of  Lint)  has  bi-lobed  valves 
(PI.  XV.,  Fig,  2) ;  when  adult  the  lobes  unite,  leaving  a  round 
bole  through  the  centre  of  theshell. 

■  TlL«  aurbor  Iub  to  acknuwledge  hia  oMij|&daD  to  Mi.  DuvidBon  for  the  uu  at 
the  notu,  dnwin^.  and  spec^lnieiis.  tlsaeiDblfd  during  the  preiAraUoil  of  hia  grfM 
THk  on   th«  ''  BriLlsli    FoaaU    KncliiopodA,'^  pfiatad   for   the    PaJsontugnphlua] 
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DitMbtiiioa,  3  epedes.  Slediteminean  90 — 250  fiithoms  on 
noltipore  mud.    (Forbes.)    Yigo  Bay ;  Falkland  lelonds. 

Fosail,  126  apeciea.     DeTonian — .     World-wide. 

Hub-gfiiera.  Tertbraiulina  (caput-serpentia),  D'Orbigny.  (PI. 
XV.,  Fig.  3.)    Fig.   14S.      Shell    finely  striated,  auriculate, 


deltddium  usually  rudimental ;  foramen  mcomplete ;  loop 
short,  rendered  annular  in  the  adult  by  Oie  union  of  the  oral 
pTOcesaes.  JXitribtdion,  6  epecies.  United  Statei,  Norway, 
Cape,  Japan.  10— 120  fathoms.  Fossil,  22  species.  Oxfordian — . 
United  Stat«s.     Europe. 

Waldheimia  (anBtralis),  King.     PI.  XV.,  Fig.  4  (p.  3,  Figs, 
5,  6),  Figs.  145,  149,  160. 


Fig.  la.  Doatl  vilrc.  ^.  UO.  Vcntnl  tin. 

Tie-  Ue.  J,  «u 
of  (iH loop;  l,n 
Fig.  160.  /,  to 
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Fig.  151.    Terehratelku 


fathomB.  Fossil t  90  species.  Carb^.  South  America,  Europe. 
Eudesia  (cardinm),  King,  includes  1  recent  and  6  fossil  species 
wHch  are  sharply  plaited.  T.  impresaa  (PI.  XV.,  Fig.  5)  is 
the  type  of  a  group  which  has  the  external  shape  of  Terebratella, 
Meganten'Sf  Suess,  1866.  Terebratula  Archiaci,  Vem.  Z>ei;o- 
nian,  Asturias.     SJiell  with  a  long,  reflected,  internal  loop. 

Teeebratella,  D'Orbigny. 

T^pe,  T.  dorsata,  Gmel.  (=  Magel- 
lanica,  Chemn.)  PI.  XY.,  Fig.  7.  Fig.  151. 

Shell  smooth  or  radiately  plaited ;  dorsal 
Talye  longitudinally  impressed;  hinge- 
line  straight,  or  not  much  curved;  beak 
with  a  flattened  area  on  each  side  of  the 
deltidium;  foramen  large;  deltidium  in- 
complete ;  loop  attached  to  the  septum  (s). 

Animal  like  Terebratula  ;  the  spiral  lobe 
of  the  brachial  disk  becomes  very 
diminutive  in  some  species,  and  is 
obselete  in  Morriaia  and  T,  Cumingii. 
Distribution,  excluding  sub-genera, 
25  species.    Cape  Horn,  Valparaiso 
(90  fathoms),  New  Zealand,  Japan, 
Ochotsk,     Spitzbergen,     Labrador. 
Foanly  16  species.     Lias—.    United      ^ig.  152.    Ter.  Evansii,  Dav. 
States,  Europe.    In  T.  crenulata  and  Evansii  (Fig.   152)  the 
dorsal  septum  sometimes  projects  so  far  as  to  touch  the  oppo- 
site valve,  but  in    other  examples  it   remains  undeveloped. 
(Davidson.) 

Sub-genera.  Trigonosemus  (elegans),  Konig.  SgnonymSy  Del- 
thyridaea  (pectiniformis),  M'Coy.  Fissirostra,  D'Orbigny. 
Example,  T.  Palissii,  PI.  XV.,  Fig.  8.  Shell  finely  plaited, 
beak  prominent,  curved,  with  a  narrow  apical  foramen ;  cardinal 
area  large,  triangular ;  deltidium  solid,  flat ;  cardinal  process 
very  prominent.     Distribution,  5  species.     Chalk,  Europe. 

Lyra  (Meadi),  Cumberland,  Min.  Con.  1816.  PI.  XV.,  Fig.  6. 
Synonyms,  Terebrirostra,  D'Orbigny.      Ehynchora,  Dalman.* 

♦  The  name  Rliynchora  was  given  by  Dalman  to  the  Ter.  costata.  Wahl.  =  T. 
pectinata,  L.)  on  the  supposition  that  it  was  identical  with  Sowerby's  T.  Lyra;  and 
aa  no  specimen  could  be  found  with  a  long  beak,  an  artificial  one  was  manufactured 
for  it,  of  which  there  is  a  cast  in  the  British  Museum.  The  second  species  of  "  Rhyn- 
chora,"  Ter.  spatulnin,  Wahl.,  has  no  beak  whatever :  in  shape  it  is  like  an  Argiope, 
but  measures  an  inch  each  waj'.  The  ventral  valve  is  a  simple  bent  plate  with  the 
teeth  at  the  angles  ;  the  dorsal  valve  is  flat,  with  a  very  wide  hinge-plate,  and_80cketK 
at  the  angles,  whilst  a  single  septum  projects  from  the  centre,  with  per 
attached. 


Me 
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8htU  ornamented  with  rounded  riba ;  beak  very  long,  divided 
lengthwise  internally  by  tlie  dental  platee ;  loop  donbly 
attached  f  Dittnhdion,  4  specie*  oretooaous.  Europe.  Three 
Bpedes  of  ainiilar  form  are  found  in  the  Trias  of  St.  Cassiaji. 

Magat  (pumila),  8by.  Fig.  IfiS. 
Shdl  smooth,  conspicnooBly  ptino- 
I  tate,  dorsal  yalve  impressed,  fora* 
man  angular,  deltidium  rudimen- 
tary ;  internal  aeptom  (a)  prominent, 
touching  the  ventral  valre ;  reflected 
portions  of  the  loop  dismiited  {t). 
3  species,  n.  Graen-saud — Chalk. 
Europe.  Dittribuiion,  2  species. 
The  reoent  Ter.  Cttmingii,  of  New 
Zealand,  reaemblea  Bouchardia  externally,  tnit  has 
diTorgiiig  proceBsea  of  the  loop  as  ii   " 


Tig.  163.  U.  F<amla,\ 

New  Zealand ;  Canaries. 


Fig.  IM.  S.  TUipn,  BL> 

Bouchardia  (tulipa),  DaTidson,  Fig.  164.    Beak  prominent, 
yfiik  a  minute  apical  foramen  (/) ;  deltidium  blended  with  the 
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nitihed  Trith  two  ahoit  lamcdUs.  Dittrihuiion,  3  species.    BhuU, 
13  {athoms.     New  Zoaliuid,  South  AoatnltA. 

Morrieia  [anomioideB,  Scacohi],  Davidson.  Fig.  15S.  ShtU 
miniite,  conspicuouBly  punctate ;  foramen  large,  encroaclmig 
equally  on  both  valves;  hinge  area  small,  straight;  loop  not 
reflecteili  attached  to  a,  Hmall  forked  procen  in  the  centre  of  the 
valve.  AiuTHai  with  sigmoid  arme,  destitute  of  spiral  termina- 
tions ;  cirri  in  pairs.  DitlribiUHm,  3  species.  Mediterranean. 
95  &thomB.  (Fothes.)  Foeiil,  4  species.  Chalk — .  Europe. 


•3.\  ng 

Krauista  (rubra).  Day.  Cape.  Fig.  IST,  K.  Lamarckdana, 
Dav.  Australia,  Pig.  156.  Shell  transversely  oblong ;  hinge- 
line  nearly  straight;  beak  truncated,  laterally  keeled;  area 
fiat;  foramen  large,  deltidiniu  rudimentary;  dorsal  valve 
longitudinally  impressed,  ftimished  inside  with  a  forked  pro- 
ceas  rising  nearly  centrally  fix>m  the  e^tum  ;  interior  often 
strongly  tuberculat«d.  The  apophysis  is  sometimes  a  little 
branched,  indicating  a  tendency  towards  the  form  it  attains  in 
Fig.  ISS.  Animal  with  rather  small  oral  arms,  the  spiral  lobe 
very  diminutive.  IHitrihution,  6  species.  South  Afiioa,  Sydney, 
New  Zealand;  low  water  to  120  fathoms. 


fMegerlia  (truocata).  King,  IboO  PI  XV  Fig 
158.  Lwp  trebly  attached  ;  to  the  b  nge  plala  by  its  crura  and 
to  the  septum  by  processes  frcm  the  diierging  and  refl  cted 
portions  of  the  loop.  ZHstribtU  on,  9  f-pecies  Med  terrauean, 
Philippines.  These  species  belong  to  the  same  natural  group 
with  Erauesia.     Fossil,  7  species.     Chalk—. 


r  Ttts  KottiTscJ,' 


?  Kingena    (limn),    Dav.   Cretacooue,   Europe,   Quadalonpe. 
TalTes  spinuloso ;  loop  trebly  attached. 


P  Jimenia  [pectuncuhis),  King.  CoTslrag,  Europe.  Yalres 
omBniL'Dt^  with  corrosponding  ribs ;  loop  trebly  attiichod. 

?  iViittonia  (Valencionnei),  Dav.,  New  Zealand.  Perhapa 
the  fry  of  Ter.   nibicunda,  with  the  reflected  port  of  the  loop 

Ze//ania{X)a,\idamn),  Moore,  1853.  (Et;/mology,  Zella,  alady's 
Damp?)  Sfidl  minute,  oi-thi-form ;  texture  fibrous;  hing»- 
arciaBhort.  foramen  an^lar,  encroaching  on  both  yalvea;  interior 
of  dorsal  valre  as  in  Thecidiuiii,  with  a  single  central  septum 
and  broad  margin.  Fouil.  Liaa — Great  Oolite.  3  species. 
Britain. 


\  Aryinpe  dicotlata.  ^       Fig.  Ifll.   A.  A'ttipomama,  So.*  f- 
AjtGioPE,  Eudes  Deslongcharaps. 
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a  correspouiliDg  ribs ;  lunge-Une  wide  and  straight,  frifii  a 
row  area  to  each  Talve ;  foramen  large,  daltddium  rudi- 
Qta,ry  ;  iaterior  of  dorsal  valve  ynVk  one  or  more  prominent, 
t-mELTginal  septa ;  loop  two  or  four-lobed,  adhering  to  the 
>ta.,  and  more  or  lees  conflaent  with  the  valve 


Fin,  162.  J.  deeaUnin,  *jS  ;  dons]  vslie  witb  tha  uiimil.  fntn  ■  apedmm  dntg*d 
y  pTof«BH>T  Forbes  in  Iha  Xac*n.  Vu  onl  ipertiirt  iM  ««□  la  Ihfl  cenDa  at  tLa 
&k. 

Animal  with  oral  arms,  folded  into  two  or  four  lobes,  nnil«d 
yy  membrane,  forming  a  brachial  disk  fringed  with  long  cirri; 
mantle  extonding  to  the  margins  of  the  valves,  closely  adherent. 

IhatTibuiioii  6  ^ipecies  North  Britain,  Madeira,  Canaries, 
Mediterranean      iO — 105  fathoma. 

ftreatl,  19  spetiee     Oolite — .    Europe. 


TiiEClDH;j[,  Defrance. 
JEtyinolngy,  Thehiilinn,  a  small  pouch. 
Typf,  T.  Pidinns,  PI.  XV.,  Fig,  11. 
Shell  small,  thick,  puDcfate.  attached  by  the  beak ; 
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aroa{A)fl&t;  deltidium  ((^  triangalar,  indiBtdnct ;  donal  valve 
{Pig.  163)  rounded,  depretsed;  interior  vitL  a  broad  granulated 
tnargin;  cardinal  process  proniiaent,  between  t^e  dental  sockets  ; 
oral  processes  nnited,    forming    a 
bridgo  over  tike    small  and    deep 
visceral  cavity ;    disk   grooved  for 
tlte    reception   of    the   loop,    the 
1  groores  sepaiated  b;  branches  irom 
■     a  central  Beptum;  loop  often  tin- 
k  symmetrical,lobed,andunitedniore 
\  or  leas  intimately  with  the  sides  of 
,j  the  grooves ;  vmtral  vtUvt  [Fig.  16d] 
A  deeply  excavated,  hinge-teeth  pro- 
ent ;  cavities  for  the  adductor 
md  pedicle  muscles  (p)  small ; 
'■  disk  occupied  by  two  large  smooth 
impressions  of  the  cardinal  mtiscles, 
bordered  by  a  vascnlar  line. 
Fle.165.   T.iidiui..  ^.  Jjiimai  (Fig.  164)  with  elongated 

oral  arms,  folded  on  themselves  ajid  fringed  with  long  cirri ; 
mantle  extending  to  the  margin  of  the  valves  and  closely  ad-v 
herent ;  epidermis  distinct. 

T.  radiant  is  the  only  unattached  species,  it  !■  supposed  to  be 
fixed  by  a  pedicle  when  young.     (D'Orbigny.) 
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interior ;  whilst  in  sereral  others  there  are  but  two  brachial 
lobes.  The  Liassic  species  form  the  subject  of  a  monograph  by 
M.  Eudee  Deslongohamps ;  they  are  often  minute,  and  aiiached 
in  numbers  to  sea-urchins,  corals,  and  terebratulse. 

Distributumt  1  species.    Mediterranean. 

FoMtl,  34  apeciea.    Trias — .  Europe. 

f  Stbikgooefhaltts,  De£rance. 

Htymology,  Sirinx  {dringos)y  an  owl,  c^JuUef  the  head.* 
Type,  S.  Burfcini,  PL  XV.,  Fig.  13.  Figs.  166, 167.  Devonian, 
Europe. 

Shell  punctate;  sub-orbicular,  with  a  prominent  beak;  ventral 
Valye  with  a  longitudinal  septum  {v  s)  in  the  middle ;  hinge- 
area  distinct ;  foramen  large  and  angular  in 
the  young  shell,  gradually  surrounded  by 
the  deltidium,  and  rendered  small  and  oyal 
in  the  adult;  deltidium  composed  of  three 
elements ;  teeth  prominent ;  doreal  yalye 
depressed,  cardinal  process  (J)  yery  promi-  Fig.  leT.f 

nent,  sometimes  touching  tiie  opposite  yalye,  its  extremity 
forked  to  receiye  the  yentral  septum  (v  a) ;  hinge-plate  {p)  sup- 
porting a  shelly  loop,  after  the  manner  of  Argiope. 

Family  H.— Spibtfeeid^. 

Shell  famished  internally  with  two  calcareous  spiral  processes 
{apophyses)  directed  outwards  towards  the  sides  of  the  shell,  and 
destined  for  the  support  of  the  oral  arms,  which  must  haye 
been  fixed  immoyably;  the  spiral  lamellae  are  sometimes 
spinulose,  indicating  the  existence  of  rigid  cirri,  especially  on 
the  front  of  the  whorls;  yalyes  articulated  by  teeth  and 
sockets. 

Spimpeba,  Sowerby. 

Type,  8.  striata,  Sby.,  Fig.  168, 

Synonyms,  Trigonotreta.  Konig.  Choristitcs,  Fischer.  Del- 
thyris,  Dalman.    Martinia,  ^c,  M'Coy. 

middle ;  the  dotted  lines  proceeding  from  its  inner  edge  are  added  from  a  drawing  by 
M.  Sueas,  and  represent  what  he  regards  as  shelly  processes  for  supp<xting  a  meui- 
branons  disk.    They  may  be  portions  of  spirals,  whose  outer  whorls  are  continent. 

•  Tntemal  casts  of  Piroducha  gigantetu  are  called  **o^-heads"b)rquan7men  in 
the  North  of  £ng  and.    (Sowerby.) 

t  Fig.  167.  Yoiug  shell, magnified  four  diameters;  A, hinge  area;  h,  deltidimn; 
p,  peeado-deltidiam. 
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Shell  impanctate,*  transversely  oral  «r  elongated,  tri-lobod, 
beaked,  bi-convex,  with  a  dorsal  rid^  and  Toctral  furrow  ; 
bingealino  wido  and  ■traight ;  area  moderate,  Btriated  across ; 
foramen  angular,  open  in  the  young,  ftfterwarda  progresHiTely 


closed ;  ventral  valve  witb  prominent  hinge-teeth,  and  a  central 
muscular  scar,  coneistiiig  of  the  single  adductor  flanked  by  two 
cardinal  imprcBsions  ;  dorsal  valve  with  a  small  cai'dinal  proccES, 
a  divided  hicge-plate,  and  two  conical  spires  directed  outwards 
and  nearly  filling  the  cavity  of  the  shell ;  crura  united  by  an 
oral  loop.  The  shell  and  spires  are  sometimeB  ailicified  in  lime- 
stone, and  may  bedevelopedbymeansof  acid.  lnS.nu}tgiu:ntii 
the  dental  plat«s  are  prolonged  nearly  to  the  finat  of  the  ventral 

Distribution,  220  species.  Lower  Silurian — Trias.  Arctic 
America — Chili,  Falkland  Islands,  Europe,  China,  Thibet, 
Australia,  Tasmania.  In  China  these  and  other  fossils  are  used 
BS  medicine. 

Sub-genera.  Spiri/eriTia,  D'Orbigny.  S.  Walootti,  PI.  XV., 
Fig.  14.  Sktll  punctate,  external  siirfeoe  spinulose ;  foramen 
covered  by  a  pseudo-deltidium ;  interior  of  ventral  valve  with  a 
prominent  septum,  rising  from  the  adductor  soar.  DitMhtttiim, 
29  species.  Carb. — HJower  Oolites.  Britain,  France,  Germany, 
South  America. 

Cyrtia,  Dalman.  C.  eipMrecta,  PI.  XT.,  Fig.  15.  Shell 
impunctat^,  pyi'amidal,  beak  prominent,  area  equiangular, 
deltiJium  with  a  smaU  tubular  foramen.  Fouil,  10  species. 
Silurian — Trias.  Europe.  In  C.  bucMi,  heteroch/ta,  talceola, 
&c.,  the  shell  is  punctate. 

fi■ll'Klli^:  (imbricntfl),  I'liidos  Tleslnngchamps,  I85.i.  (Dedicetpd 
to  M.  y       ■      " -  ■    - 
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a  broad  4-paTtite  lunge-plate,  with  proceeses  fnaa  tlie  outer 
angles  of  the  dental  sockets ;  onira  of  the  spires  -united  by  a 
transrerse  band  supportiiig  a  email  proceBs.  Fossil,  2  spocies. 
Upper  Liaa,  Normaudf . 

Athtths,  M'Coy. 

Etymology,  a,  without,  thuris,  a  door*  (i.e.  delfidium). 

Synonymt,  Spiiigera,  D'Orbigny.  Cleiothyiifl,  i^ng  (not 
Phil.). 

Typa,  A.  oonceutiica,  Bach.  A.  Eoissyi,  EigB.  169,  170. 
A.  lameUoea,  PI.  XV., Fig.  16. 

Shell  impunctate,  transrersely  oval,  or  sub-orhicular,  bi- 
convex, amooth,  or  onuunentod  VTith  squamoBe  lines  of  growth, 
BometimM  developed  into  ving-like  expansiona  (Fig.  ITOf); 


Fig.  ten.  btadn  Bt  dvHl  Tiln. 


hinge-line  cuired,  area  obsolete,  foramen  round,  truncatingthe 
beak,  deltidiian  obsolet* ;  hinge-plate  of  dorsal  valve  with  four 
mueoalar  cavities,  perforated  by  a,  email  round  foramen,  and 
sapporUng  a  email  complicated  loop  (?)  between  the  spires ; 
epires  directed  outwards,   crura   united  by  a  prominent  oral 

'fhie  faram«i  in  i^e  hinge-plate  occupies  the  situation  of  the 
notch  through  which  tie  intestine  passea  in  the  recent  Shyn- 
chonellai ;  in  A,  ccmcenlrica  a  slender  curved  tube  ie  sometimeB 
attached  to  the  foramen,  beneath  the  hinge-plate.  A.  lumida 
has  the  hinge-plate  merely  grooved,  and  the  byssal  foramen  is 
angular. 

Fossil,  about  TO  species.  Silurian — Lias.  North  and  South 
f    America  and  Europe. 


united  HI  thiichim.'ler 
itionatAbfMpeciti  of  Airypa,  Cwnmrojilwrio.Bnft  Prwtimta. 


FiJ,  ITl. 
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8uh-genutf  Meritta,  Suesi.  Her.  Boalprom,  Scemer.  (A. 
CMsidea,  QiunuL  8p.  plebeia,  Pb.)  Silurian 
— Deronian.  Europe.  Shdl  impimctate, 
dental  pUtee  (v)  and  dorsal  Mptom  (d)  sup- 
ported by  arobed  platea  ("  ohoe-liftet " 
prooesees,  of  Sing)  vhioh  readily  detach, 
leafing  oavities  (as  in  Fig.  171) ;  epiral  arms 
haTs  been  obaened  in  all  tiio  q>eciea. 

Hetzu,  King. 

Dedicated  to  the  diBtinguisbed  Swedish  nstanitiBt,  BataBos. 

Type,  Tar.  Adrioni,  Vem. 

Example,  B.  serpentina,  Oarb.  L.,  Belgium,  14g.  172. 

8MI  punctate,  tarabratala-ihaped ;  beak  tninoalecl  by  a 
round  foramen,  rendered  complete  by  a  distinct  deltidium ; 
binge-area  small,  triangnlar,  sharply  defined;  interior  with 
diverging  shelly  ■pirea. 

Fotnl,  about  50  species.  Silonan— Triaa.  Bonth  America, 
United  States,  £un^. 

ProfesBor  King  first  pointed  out  the  existence  of  calcareous 
spires  in  several  Tertbratidit  of  the  older  rocks,  and  others  have 
been  discovered  by  MM.  Quenstedt,  Be  Eoniuck,  and  Barrande. 
In  form  they  resemble  TeitbratiMna,  Euderia,  and  Lj/ra. 


tig.  in.  Vnata  grypha. 


Uhottes,  Defrance. 
Typ;,  TJ.  gryphufl.  PI.  5V.,  Fig.  17.    Fig.  173. 


BRlCHIOFODi.  S75 

Dolinui  miBtook  the  shell  for  a  member  of  that  genus.  The 
discovery  of  internal  Bpiree,  by  ProfeMor  Beyrich,  showa  that  it 
only  di^n  from  Betzia  in  being  impunotate  and  destitute  oF 
hingfl'Brea.  Some  of  the  specimens  have  coireBponding  depres- 
Biona  in  the  sides  of  the  valves  (Fig.  173,  p),  forming  pouchea 
which  do  not  communicate  with  the  interior. 

PaIDLT  m. — ^EHTHCHONBLLIDa^ 

8heU  impnnctatfl,  oblong,  or  trigonal,  beaked ;  hinge-line 
cnrred ;  no  area ;  valves  articulated,  convei,  often  ■harply 
plaited;    foramen  beneath  the  boak,   usually  completed  by  a 


deltidium,  sometimes  concealed;  hinge-t«eth  supported  by 
dental  plat«s ;  hinge-plate  deeply  divided,  supporting  oral 
lamoUee,  rarely  provided  with  spiral  proceBses ;  muscular  im- 
pressions grouped  as  in  Tertbraiula;  vascular  impressions 
consisting  of  two  principal  trunks  in  each  yalvo,  narrow, 
dichotomising,  nngular,  the  principal  posterior  branches  inclos- 
ing ovarian  s  in  ea. 

Animal  {at  liliynchoiKlla) -with  elongated  ^iral  arms,  directed 
inwards,  towards  the  concavity  of  the  doreal  valve ;  alimentary 
canal  terminating  behind  the  insertion  of  the  adductor  in  the 
ventral  valve ;  mantle  not  adhering,  its  margin  fringed  wit  i  a 
few  short  set«e. 

Bhtnchoitelia,  Fischer. 

Sj/ncniymi,    Hypothyris,     Phil.       Hemithyris    (psittao:ia;, 

D'Orbigny.    Acanthothyria  (apinoaa),  D'Orbigny.    Cyolotbyri' 

(latissima),  M'Coy.     Trigonella  (part),  Fischer  (not  L.  nor  Da 

Costa]. 


[.  OF  IHB  WOItOSCl. 


Typt»,  n.  ai 
Bpinopa,  rig.  1 
[iBittacea,  Fig. 


Ilia,  PI.  XV.,  Pig  18,  ftii«illata.  Fig.  10: 
);  acuminata.  Fig  1T6,  mgncans,  Fig.  174; 
.73  (p.  5,  Fig.  4) 


Fig.  lie.  Ji*. 

Fig.  17B.  Umbqntd  ui:ec1,  wilh  I 
Vsnml  upecl  (CoU  Ptpfenqr  Mor 
v,uuu1ar ;  Q,  oTarUq  impresaloiH. 


«  Bbofs  (OolL  Fnf« 


Shell  trigonal,  acutely  beaked,  usnolly  plaif«d ;  dorsal  valve 
elevated  in  front,  depressed  at  the  sides;  ventral  valve  flattened, 
ni'  hollowed  along  the  centre,  lmige-plat«e supporting  two  slender 
curved  lamellso ;  dental  plates  diverging. 

The  foramen  is  at  firat  only  an  angular  notch  in  tiie  hinge- 
line  of  the  ventral  valvo,  but  the  growth  of  the  deltidium  usually 
renders  it  c«mplet«  in  the  adult  shell ;  in  the  cretaceons  epeciea 
it  is  tubular.  In  R.  acuminata  and  many  other  palfeosoic 
examples,  the  beak  ia  so  closely  incurved  as  to  allow  no  space  ■ 
fur  a  pedicle.  Both  the  recent  Rhynchonellce  are  bl&ck;  M.  octo- 
plicuia  of  the  Chalk  sometimes  retains  six  dark  spots. 

Dialribution,  i  species.  R.  psittacea,  Labrador  (low  water  F), 
Hudson's  Bay  (100  fathoms),  MelviUe  Island,  Sitka,  Icy  Sea. 
R.  nigricans,  New  Zealand,  19  fathoms. 

Fosail,  332  species.  Lower  Silurian — .  North  and  South 
America,  Europe,  Thibet,  China. 

Sub-genera.     ?  Porambonitet,  Pander.     P.  tequirostriB,  Schl. 

sh-a  i  
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on  ft  low  septal  ridge  (<) ;  dorsal  valve  with  a  pTomiiieiLt  aeptam 
(«)  eapporting  a  spooD-shaped  central  process  (v) ;  oral  lamelln 
long  and  slender  (o).  Foramen  angular,  cardinal  process  dis- 
tinct (j).  Fouit,  9  Bpeoies.  Garb,— Permian  [Uagaosian  lima- 
etone.)     Germanf  and  England. 


Pentamerus,  Sowerby 
Etymology,  paiiameret,  6-partrt* 
Synonym,  Oypidla  (conchjidium),  Dalman 
Type.  P.  Knightii,  PI.  XV  ,  Pig  22      Fig   179 
Bhdl  impunotate,  ovate,  yentncose,  with  a  large  incorved 
beak ;  valves  nsoally  plaited ,   foramen  angular ,    no  area  or 
deltddimn ;  dental  plates  (d)  converging,  trough  like,  supported 
on  a  prominent  septum  (a) ,  dorsal  valve  with  two  cont^^uous 


nwuraiH  Bectfon. 


longitudinal  septa  (i  >)  opposed  to  the  platos  of  the  other 
talve. 
'  Oral  lamells  liave  been  detected  by  Mr.  Salter  in  P.  liraiut; 


3?8  HunrAi.  of  tse  kolliwca. 

in  P.? brwirottrit  (Devonian,  Newton)  the  dorsal  valve  hss  » 
long  tiough-like  prooeea  supported  by  a  amgle  low  neptiim.. 

fouil,  52  specieB.  Upper  SOuriaii  —  Devonian.  Arotio 
Amerioa,  United  Statee,  Europe. 

The  relatione  of  the  animal  to  the  ehell  in  sneh  a  species  as 
P.  Knightii  can  only  be  inferred  by  comparison  witb  otlier 
speciee  in  which  the  internal  plates  are  less  developed,  and  with 
other  genera,  such  as  Cyrtia  and  Oamaropiona.  In  Fig.  IT9, 
the  pmall  central  chamber  (y)  mnet  have  been  occupied  by  the 
digestive  organs,  the  large  lateral  apaoes  (d  s)  by  the  spiral 
arms ;  it  is  doubtful  whether  any  muscles  were  attached  to  these 
plates;  in  Porambonitet  the  adductor  impression  is  situated 
beyond  the  point  to  which  the  dental  plates  converge,  and  in 
CamarDpAoria  the  muscular  impressions  occupy  Hie  same  positaoa 
ae  in  Bhunchimdla. 

Ateypa,  DaLman. 

Synonyjiu,  Cleiotbyris,  Phillips,  Spirigerina,  D'OrlHgny.* 
Hippaiionyx,  Yanuzem. 

Ti/pe,  A.  reticularis,  PI.  XV.,  Fig.  21.    Fi^.  180,  181. 


Shell  imptmctate ;  oval,  naually  plaited  and  ornamented  witt 
squamose  lines  of  growth ;  dorsal  valve  gibbose ;  ventral 
depressed  in  front :  beak  email,  ofton  closely  incurved ;  foramen 
round,  sometimes  completed  by  a  deltidium,  often  concealed ; 
dorsal  valve  witb  a  divided  hinge-plate,  supporting  two  broad 
spirally  coiled  lamellae ;  spires  vertical,  closely  appresaed,  and 
*  The  t^nn  Atrypa^  (a,  without,  trupa^  foramen)  ia  objsclionabl?,  like  all  Dolman'i 
itMBtes :  Znrl  H.  D^bihfny  had  ma^  no  Eraprof ement  by  propoaing  Sptrigeriv,  ia 
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directed  towards  the  centra  of  the  valve ;  teeth  and  impreaBioiiB 
like  Shgnchondia, 

The  shells  of  this  genns  differ  from  Bht/nchonella  chiefly  in 
the  caldfication.  of  the  oral  supports,  a  character  of  uncertain 

Fouil,  21  species.  Lower  (Bilntjan — Trias.  America  (Wel- 
lington Channel  I  Falkland  Islands],  Europe,  Thibet. 

Anoploiheca  lametloaa,  F.  Sandberger,  1856,  Devonian,  Bbine, 
is  a  specieB  of  Attypa. 

Famu-Y  IV.— OaTHiD«.' 

8heH  transversely  oblong,  depressed,  rarely  foraminated ; 
hinge-line  vide  and  straight ;  beaks  inconspicuous ;  valves 
plano-convex,  or  ooncavo-couTex,  each  with  a  hinge-area  (A) 
notehed  in  the  oentra ;  ventral  valve  with  prominent  teeth  (1) ; 
muscular  impressions  occupying  a  saucer-shaped  cavity  with  a 
raised  margin ;  adductor  (a)  central ;  cardinal  and  pedicle 
improBsiouB  (r)  coi^jcined,  lateral,  fan-like ;  donal  valve  with  a 
tooth-like  cardinal  process  between  two  curved  brachial  pro- 
cesses (c) ;  adductor  impreeeion  (a]  quadruple ;  vascular  impres- 
sions consisting  of  six  principal  trunks  in  the  dorsal  valve,  two 
in  the  vential,  the  external  branches  turned  outwards  and  back- 
wards inclosing  wide  ovarian  spaces  (o).    Indications  have  been 


observed,  in  several  genera,  of  horizontally-coiled  spiral  arras ; 
tiio  space  between  the  valves  is  often  very  small.  The  shell- 
atructore  is  punctate,  except  in  a  few  instances,  where  the 
original  texture  is  probably  obliterated. 

lie  typieal  genATm,  by  fub 


lingW.fc.rUi.1 

l*U  lyllaMe  of  thegcniUte 

ICMO. 

From  *  ipeclme 

lollhlilMdlm 

ini  mllad  Aj/i'mlila  by  d 

itxSDoa. 

HAKDAL  OF  THE  UOLLUBCA. 


Obthib,  Dalman. 

Etymology,  nrlhoe,  atraigtt. 
Type,  O.  ruBtica,  PI.  XV.,  Fig.  23. 

Byiumymt,  Dicojloaitt  (biloba),  King.  PlBtystrophia  fbiforata), 
King.  QoDamboDites  (inflexa),  Pander.  Orthambonites  [calli- 
gramma),  Pander. 

HhfU  trnnBToraely  oblong,  radiately  atriated  or  plaited,  bi- 
convex, binge-line  narrower  tban  ttie  shell,  cardinal  procesa 
simple,  brachial  processes  tooth-like,  prominent  and  curved. 

Fotail,  154  species.  Lower  Silurian — Carb.  Arctic  America, 
United  States,  South  America,  Falkland  Itilaude,  Europe, 
Thibet. 

F  Sub  genera       Orthtetna    D'Orbigny.     O.   anomala,   Schl. 
Pig   183      Synonym*  Proml«B  (ascendens)  and  Hemipronites, 
Pander.    Bheli  impunctate  f  videHt  at 
J  the  hinge-line ;  cardinal  notch  closed, 
'  byssal   notch   (.Assure)   covered   by  a 
L  pseudo-deltidium,  sometimes 
perforata  by  a  small  round  foramen. 
Foaiil,  Lower  Silurian,  Europe. 

'.   pelargonaiiu    (Streptorhynchus, 

Kmg),  from  the  Uagnesian  limestone. 

Fig  iw   OriSu  BO.  Q_   g^jii,^  Carl,,  limestone,  and  some 

Devonian  species,  have  the  beak  twisted,  as  if  it  had  been 

attached ;  there  is  no  foramen. 

Steophomeita,  BlainviUe.* 

Etymology,  stropkoi,  bent,  raene,  crescent 

Examples,  S.  rhomboidalis,  PI.  XT.,  Fig.  24.  (=FrodnotuB 
depressus,  Sby.) 

SynonyTTia,  Leptfena  (rugosa),  Dalman.  Leptagonia,  U'Coy. 
Enteletes,  Fischer. 

Shell  semicircular,  widest  at  the  hinge-line,  concavo-convex, 
depressed,  radiately  striated ;  area  double  ;  ventral  valve  with 
an  angular  notch,  progressively  covered  by  a  convoi  pseudo- 
deltidium  ;  umbo  depressed,  rarely  (?)  perforated,  in  young 
'    ■■      ■  ■       •     •■  "'•  :■  1S4,  e);  muM-iiliir i' 
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VnlTO  trith  a  bi-Iolied  oerdinal  process,  between  Uie  dental 
BOcketB,  and  four  depressiiiDs  for  the  adductor  maacleB. 


There  are  no  apparent  brachial  proceeses  in  the  dorsal  valve 
at  Sfrophomena,  and  it  is  posable  that  the  spiral  arme  may  hare 
been  supported  at  some  point  near  the  centre  of  the  ahell  (6)  as 
in  Ftodwctui ;  S.  rhomboidalia  occasionally, exhibits  traces  of 
erpiial  arms,  in  the  ventj^  vatve. 
i8.  laiitiima,  Souch.,  has  plain 
areas,  like  Calceola 

The  valves  of  the  Strophomenas 
are  nearly  flat  until  theyaf^rouch 
tlteir  full  growth,  they  then  bend 
abruptly  to  one  side ,  the  dorsal 
Yalye  becomes  concave  m  iS  alttr- 
itata  and  rhomboidaitt,  whilst  in 
8,  planiitnbona  and  euglypka  it 
becomes  convex ,  these  distinc-  ^ 
tions  ore  not  even  sab-g;eneTlc 

Foetil,  129  apeoioe      Lower  Silonan— Caib      NorthAmer 
Europe,  Thibet. 

S.  demiBsa,  Conr.  (Stropheodonta,  Hall),  S.  Duierfrii,  and 
several  other  species  have  a  denticulated  hinge-line. 

Sub-genera  ?  Leptiena  (part),  Dalman.  L.  transveraalis. 
Fig.  185.  (Plectambonitea,  Pander.)  Talvoa  regularly  curved; 
dorsal  concave,  thickened,  muscular  impreseions  elongated. 
Foitil,  41  species.  Lower  Silurian — Lias.  North  America  and 
Europe.  The  lias  Leptinae  resemble  Tktcidia  internally;  they 
are  free  shells,  with  sometimes  a  minute  foramen  at  the  apex  of 
the  triangular  deltidium ;  L.  liiutina,  PI.  XV.,  Fig.  25. 

Konindeia,  Suess.  Producta  Leonhardi,  Wissm.  (P.  alpina, 
Schl.),  Pig.  186.  Trias,  St.  Cassian.  S/ie« orbicular,  concavo- 
convex,  smooth ;  valves  articulated  ?  closely  apprcssed ;  ventral 
valve  convex,  dorsal  concave ;    beak  incurved,  no  hinge-area 


882  KUfUAL  Ot  THI  H0LLD8C1. 

uorfonmeaP  intenor  of  eachTAlTefuirowedbjrtwoapiralliiiFB 
of  four  Tolutious,  directed  inwards,  and  oroasing  the  TOBcukr 
impressions;    umbo  with  three  diverging  ridges.     The  snull 


Fig.  IM.  Prabmaar  Lmmkara,  f.* 
spiral  oavitiw,  onoe  oooupied  by  the  anna,  and  now  filled  with 
spar,  may  be  seen  in  specimens  with  both  valves,  by  holding 
them  to  the  light  ^  U.  Suesa,  of  Yienna,  states  that  he  has  found 
traoesofveiy slenderepirallameltooooupyingtheftuTowa.  This 
ouiioQS  little  shell  most  resembles  fha  Triassic  Leptixna  dubia 
(Produotus),  Miinster  [=:Orania  Mttrchiaoni,  Elipst !}. 

Batidsonu,  Bouchard. 
Dedicated  to  the  author  of  the  Monograph  of  British  Foaail 
Brachiopoda. 

Type,  D.  Vemeoili,  Boochard.    Fig.  187.    Devonian,  Eifbl. 


Dgnal  nlte.  Kg.  137.  V«tnl  nltt.f 

SAeii  solid,  attached  by  outer  snrfeoe  of  the  ventral  valve  to 
rocka,  ahella,  and  corals  ;    valves  plain,  orticalated  ;    ventral 

Viilve  with  a  wide  area  (h)  ;    fornmen  angular,  eorered  by 


nVtk  diver^ng  bnoidhee;  oanlinal  uid  sddootoT  impremiona 
Satinet.  The  furrowed  oonea  undoubtedly  indioate  the  existoae* 
tit  Hpizal  anna,  eimilar  to  tiose  of  Atrgpa  [Fig.  180),  but  deeti- 
tato  of  calcified  supports.  The  upper  toItb  BometiineB  exhibila 
mAibinga  derived  &om  the  mirface  on  whioli  the  shell  has  grown. 
The  mantle-lobee  seem  to  have  contdnned  depositmg  ahell 
until  the  intenul  oarily  waa  rednead  to  the  niudleet  poosible 

FouU,  3  spedee.    Deronuui — Trias. 


Dondnta  Tig.  18S. 

CAiiOBOLA.,  Lamarck. 

Etymohgy,  eakttda,  a  slipper. 

Typt,  0.  sandalina,  PI.  XV.,  Fig.  26.    Fig.  188. 

81ieU  thick,  triangular ;  TalTea  plain,  not  arttcidated ;  vtntral 
TalTe  pyramidal ;  area  lai^,  flat,  triangular,  with  an  obscure 
central  lice ;  hinge-line  straight,  crenulated,  dortal  valTS  flat, 
eemicircnlar,  with  a  narrow  area  (A),  a  amall  cardinal  process 
(j),  and  two  lateral  groups  of  small  apophysary  (?)  ridges  {h) ; 
internal  aurfaoe  punctate-striate. 

Fottii,  DeroDiftn,  Eifel.  Britain. 

The  HUppoeed  Carboniferous  species  {Hypodema,  B.E.)  is,  peis 
haps,  related  to  PiUopaU.  Caket^a  is  shaped  like  CgrUa,  and 
its  hinge-area  resembles  that  of  some  Strophomenas. 

Family  V.— pKODtTOTiDs. 

Shell  concavo-convex,  with  a  straight  hinge-line;  valves 
rarely  articalaled  by  t«eth ;  closely  appresBsd,  furnished  with 
tubular  spines ;  ventral  valve  convex ;  dorsal  concave ;  internal 
surface  dotted  with  conspicuous,  funnel-shaped  puncturos; 
dorsal  valve  with  a  prominent  cardinal  procoea  ;  brachial  pro- 
cesses (?)  sub-centr^  ;  vaacular  markings  lateral,  broad,  and 
simple  ;  adductor  impressions  dendritic,  separated  by  a  narrow 
contral  ridge  ;  ventral  valve  with  a  slightly  notched  hinge-line^^ 


adductor  scar  cenbntl, 
lateral,  efriated. 


[,  07  ISB  ItOLLVSCk. 

SOT  tiio  mabo  i   oardisAl 


Fig.  let.  Prodactulpj/imlail,Hl»A.liB 
A,  iDteriof  of  doraol  yelre ;  B,  iDterior  of  TPDtraJ  vein,  with  tiv 
G>  jdeAl  Bpdtiim  at  both  valv^ ;  D^  hinge-liDe  oT  A ;  j,  cuxUtbI  pnK 
r,  cardinal  muacleH;  &,  oral  prLh^eaeeBp;  «,  JutUowa  iKcnpieA  by  U 


J,  Sowerby. 


Typai,  F.  giganteua,  Marttn.     :=..inoBi>a  proiiiida,  Martm. 

Examples,  P.  horridus,  PI.  XV.,  Pig.  27.  P.  proboecideua, 
PI.  XV.,  Fig.  28. 

Shell  free,  auriculate,  beak  large  and  rounded ;  epinea  Bcat- 
tered;  hinge-area  in  eaoli  valve  linear,  indietiikct ;  no  hinge- 
teetli ;  cardinal  process  lobed,  striated ;  vascular  impresslona 
simple,  curved ;  ventral  valve  deep,  with  two  rounded  or  sub- 
spiral  cavities  in  front.  These  shells  may  have  been  attached 
by  a  pedicle  when  young,  the  impreasions  of  the  pedicle-muscle 
blending  with  those  of  the  hinge-muBClee  (c)  in  the  ventral 
valve.  A  few  species  appear  to  have  been  permanently  fixed. 
P.  striatua  is  irregular  in  its  growth,  elongated  and  tapering 
towards  the  beak,  and  occurs  in  numbers  packed  closely  together. 
P.  proboscidi^i  seems  to  have  lived  habituaUy  in  cavities,  or 
half-buried  in  mud,  as  suggested  by  M.  D'Orbigny ;  its  venlrsl 
TBlre  IB  prolonged  aevenii  iocVes  Wjaud  the  o£her,  and  has  its 
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«&ges  roUed  toge&er  and  united,  fbTming  a  large  permanently 
tsffm  tuibe  for  the  broehiBl  omrents.  The  lar^  Bpinea  are  most 
QfOBlly  situated  on  tlie  ears  of  the  vantral  Talve,  and  may  have 
laived  to  moor  the  shell ;  being  tubular  they  were  permanently 
BOBceptiblo  of  growth  and  repair.  Although  edentolous,  the 
doreal  -valve  must  have  turned  on  its  long  hinge-line  with  as 
much  preoiaion  aa  in  thoae  genera  which  an  regularly  articulated 
by  teeth. 

Fosait,  81  species.     Devonian — Fprmian.    North  and  South 
America,  Europe,  Spitebergen,  Thibet,  Australia. 


?ig.l30. 


Sui-gemu,  Auioiteget,  SeHxaeteea.    A.  Wangenheimii,  Yem., 
Fig.    190.      Permian,   Bueaaia;    Carb.      SMI  like  Froduota; 

ventral  valve  with  a  large  flat  triangular  hinge-area  [h],  with  a 
UArrow  convex  pseudo-deltidium  [d)  in  the  centre ;  beak  a  litUe 
diBtart«d,  as  if  attached  when  young ;  dorsal  valve  slightly 
convex  near  the  umbo ;  interior  aa  in  Prodacttu  {Umgi-ipinmy 


Stkopealosia,  King. 

Example,  S.  Cancnni  De  Vem  Fig 
191. 

Synonym,  Orlhothnx   Geinitz 

Shdl  attached  by  the  umbo  of  the 
ventral  valve ;  aub  quadrate  covered 
with  long  slender  apmos  valves  arti 
culatod,  dorsal  moderate:  ly  concave 
ventral  convex,  eaih  with  a  small  area 
fissure  covered  vascular  impressions 
coujoiuod,  reniform 

Fi'saii,  B  species  Devonian — Carb 
Europe,  Himalaya  (Ge-unl) 
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Chonxtxs,  fiaoher. 

ExampU,  0.  rtriAtalla,  PL  XV.,  fig.  29, 

Etymologg,  chone,  b,  cnp. 

SAe'2traiisTersely  oblong,  with  a  vide  and  straight  hinge- line; 
area  double;  valvagradiatolyBtriAted,  articulated;  hinge-mai^n 
of  ventral  Talve  with  a  aeriesof  tabular  apinee;  fissure  covered; 
interior  puuctate-striate ;  yasonlar  impreeaioaB  (v)  very  smaU, 
(Davidson.) 

Foteil,  47  species.  Silurian — Carboniferous.  Europe,  North 
America,  Falkland  Islands. 


Fajult  TI. — CBAmASjG, 

Shell  orbicular,  calcareous,  hinge-less ;  attached  by  the  umbo, 
or  whole  breadth  of  the  ventral  valve,  rarely  free ;  dorsal  val've 
limpet-like  ;  interior  of  each  valve  with  a  broad  granulated 
border ;  disk  with  four  large  muscular  impresdone,  and  digitated 
vascular  improaaioiiB ;  structure  punctate. 

Aitimal  with  free  spiral  arms,  directed  towards  the  concavity 
of  the  dorsal  valve,  and  supported  by  a  nose-like  prominence  in 
the  middle  of  the  lower  valve  ;  mantle  extending  to  the  edges 
of  the  valves,  and  closely  adhering ;  its  margins  phuD. 
(Fig.  IM.) 

Crahia,  BotziuB. 
Eiffmology,  kraneia,  capitate. 
Ti/pe,  Anoinia  craaiolaria,  L. 

"      ".  IgiiaborgeDsis.  PI.  XT.,  Fig.  30.     C.  anomala, 
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38? 


Shell  smooth  or  radiately  Htriated ;  umbo  of  dorsal  valTB  Bub- 
oentiml  ;  of  Tontral  valTe  sub-central,  marginal,  or  prominent 
<inA  cap-like,  witii  an  obecnre  triangular  area  trayersed  by  a 
mitral  line. 

The  large  miucular  impresBions  of  the  attacbed  valTe  are 


fttr.lM.  DoreilvalTc. 
a,  UuUer.  {  ZsUmid. 

;  c.  pnteiior  sdjiuUii ;  c',  cudiiitl 
0,  ccntnl  ud  siUniBl  wllDUan. 


HometimeB  convex,  in  other  speciM  deeply  excavated ;  those  of 
.  tiie  upper  valve  are  usually  convex,  but  in  C.  Pariiieniii  tie 
anterior  (central)  pair  are  developed  as  prominent  diverging 
KpophyHes.  In  0.  tripartita,  MUnster,  the  nasal  prooeBB  divides 
the  fixed  valve  into  three  cells.* 

C.  Ignabergawia  is  equivalve,  and  either  quite  fi[«e  or  very 
Bligbtly  attached.  C.  anomalu  is  gt«garious  on  rocks  and  atones 
in  deep  water,  both  in  the  North  Sea  and  Mediterranean  (40 — 90 
iathoma,  living;  150  fathoms,  dead;  Forbes);  the  animal  is 
orang«<co!otired,  and  its  labial  arms  are  thick,  tringed  with 
cirri,  and  disposed  in  a  few  horizontal  gyrations  (Fig.  195), 

Diatribuiion,  5  species.  Spitsbergen,  Britain,  Mediterranean, 
ladia,  New  South  Wales.   — 150  fathoms. 

I'oieit,  37  species.     Lower  Silurian — .     Europe 

C.  antiquieeiTna,  Eiohw.  (Pseudo-crania,  M'Coy),  is  ftfle,  and 
has  the  internal  border  of  the  valves  smooth ;  the  branchial 
impressions  blend  in  front.  Spondi/hiotus  craniolaris,  M'Coy, 
is  a  small  and  obscure  foaail,  from  the  Lower  Silurian  shale  of 
Builth.  The  upper  valve  appears  to  have  been  like  Crania,  the 
lower  to  have  had  a  small  grooved  beak,  with  blunt,  tooth-like 
processes  at  the  hinge-line. 


■  M.  QufT 


tJij/hmnriat 


tIAKITAL  OF  THB  VOLLVSCk. 
FiJilILY  Vn, — DlflCHflC*. 


Skdl  attached  by  a  pedicle,  passing  through  a  foramen  ii 
ventral  tuIvo  ;  valvta  nut  articulated ;  minutely  punctate. 


Fig,  IM.  Dacaa.^ 


Animal  with  a  highly  vascular  mantle,  fringed  with  long 
horny  Bette ;  oral  armB  curved  haokwardB,  returning  upon  them- 
Helves,  and  ending  in  small  apirea  directed  downwojds,  towards 
the  ventral  valve, 

DisciNA,  Lamarck. 

Synonyms,  Orhicnla,  Shy.  (not  Cuvierl).  Orbiculoidea 
(ellipticii).  D'Orhiguy.     Schizotreta,  Eutorga. 

Types,  D,  lamellosa,  PI.  XV.,  Fig.  31.  {=D.  ostrooides, 
Lamarck.) 

Shell  orhifular,  homy ;  uppor  valve  limpet-like,  smooth  or 
concentrically  lamelloae,  npei  behind  the  centre ;  lower  vbItb 
fiat  or  oonicul,  with  a  siink  and  perforated  diek  on  the  posterior 
side  ;  interior  polished ;  lower  valve  with  a  central  prominenoe 
in  front  of  the  foramen. 

^ni'maf  transparent ;  mantle  lobes  distinct  all  round;  labial 
folds  united,  not  extenaile, ;  alimentary  canal  simple,  bent  upon 
itself  vonl rally,  and  terrainnting  between  the  mantle -lobee  on 
the  right  side.     There  are  four  distinct  adductor 
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ct  ;  a-Tid  three  pair  of  adjnstor  musclos  for  keeping  the 
s  op'posed  to  each  other.  Some  of  these  are  probably 
\«ia.  in  tte  pedicle.  The  oral  cirri  are  extremely  tender  and 
\Aq  ,  contrasting  with  th^  stiff  and  brittle  setee  of  the  inantle. 


vhich  are  themBelyes  setose  like  the  bristles  of  certein  annelidea 
[e.g  the  sea-mouse,  Aphrodite).  The  relation  of  the  animal  to 
the  perforate  and  imperforate  Talves  is  shown  U)  he  the  same  as 
in  Terebrotida,  by  the  labial  fringe ;  but  the  only  process  which 
can  possibly  have  afforded  support  to  the  oral  arms  ia  developed 
from  the  centre  of  the  ventral  valve,  as  in  Crania,  Baron 
Ryckholt  has  represented  a  Devonian  fossil  from  Belgium,  with 
a  fringed  border;  but  if  this  shell  is  the  Crania  oheolela  of 
Goldfuss,  the  fringe  must  belong  to  the  shell,  and  not  to  the 
mnntle. 

Diatribtdion,  10  species.     "West  Africa,  Malacca,  Peru,  and 
Panama. 

Fossil,    64    Bpocies.      Silurian — .      Eurepe,   TTniled   States, 
Falkland  Islands. 

In  some  species  the  valves  i 
foramen  occupies  the  end  of  a  nar 

Siib-genne.      Trematit,    Sharpe. 
T.  terminalis,  Emmons.    Valves  cr 

dorsal  valve  with  a  thickened  hinge-maj^n  (and  three  diverg- 
ing plates,  indicated  on  casts. — Shnrpe).  Fossil,  14  species, 
Lorer  and  Upper  Silurian.     North  America  and  Europe. 


B  equally  convex,  and  the 
w  groove. 

(=Orbieella,    D'Orbigny.) 
mperfioially  punctate; 


i 


SiFHONOTBBiA,  Temeuil. 

Elymologff,  tiphon,  a  tube,  trttos,  perforated. 

Type»,  S.  onguiculata,  Eichw,,  Figs.  199,  201.  S.  vem 
Fig.  200. 

Shell  oval,  bi-ConTOS,  Blightly  bested,  conspioDonslypuu 
or  apiny ;  beak  perforated  by  a  tubular  foramen ;  hinge-ma 


thickened ;  ventral  valve  -with  fonr  close  adductor  scars 
rounding  ttie  foramen.  The  spines  are  tubular,  and  open 
the  interior  of  the  shell  by  prominent  oriEoea.  (Carpe: 
S.  anjliai,  Morris,  has  moniliform  spines, 

Fneiil,  9  species.  Iiower  and  Upper  Silurian.  Br 
£ohen|ia,  Busaia. 

P  Aorotreta  (sub-conica),  Kutorga.  3  species.  Lower  Sill 
Bussia.  Shaped  like  Oyrtia,  with  an  apjcftl  foramen 
hinge. 

FA«ILT  Vni. — ^LTNGtrUDJE. 

Shell  oblong  or  orbicular,  sab-equivalva,  attached  byap 
passing  out  between  the  valves;  texture  homy,  min 
tubular. 

^nimafiwitU  a  highly  vaaoular  mantle,  fringed  with  1 
setm ;  oral  arms  thick,  fleshy,  spiral,  the  spires  directed  inn 
towards  each  other. 

LiNOUiiA.,  Brugui^. 

Eliiiuoloijy,  linijiihi,  a.  litt.Io  tongiic. 
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AninMzI  'with  the  mantle-lobee  flnnly  adhering  to  the  abell, 
and  imited  to  the  epidermis,  their  mai^ns  distinct,  and  fringed 
all  TOand  ;  branchial  Teina  giving  off  numerous  free,  elongated, 
narrow  loops  from  their  inner  Burfiices ;  Tisceral  cavity  occupy- 


g.  Ma.  Dnut  • 

Ha  203  -v  nt™] 

F«   104.  Ter 

i-J-*-™^ 

a   p«terioi.dductor    pp 

ella  nEgmn,  L.  (purl. 
etUntiiadiaHeni;  p' 
ttafBtoooety.ffr- 

of  cuAQtla  margiu  KtnLl«d  11 

ing  the  poatenor  half  of  the  shell  and  surrounded  by  a  strong 
muscular  eheath  pedicle  elungat«J  thick  atomach  long  and 
straight,  suBtaiuBd  by  inflections  ol  the  Tiaoerol  sheath ;  intes- 
tine convoluted  itorsally  termmatuig  between  the  mantle-lobea 
on  the  right  side  oral  arms  diaposed  in  about  six  close  whorls, 
their  cavities  opening  into  the  prolongation  of  the  visceral 
sheath  in  front  of  the  adductors. 

Observations  on  tbo  living  lingula  are  much  wantjid ;  the 
oral  arms  probably  extended  as  far  aa  the  margina  of  the  shell ; 
and  the  pedicle,  which  ia  often  nine  inches  long  in  preserved 
specimens,   ia   doubtless   much  longer,   and   conti'actile   when 

•  In  Fie.SfS  simBllpoBion  of  Ihe  liver  still  vL>c«ra1  shssth  hsve  been  remnml.ii. 

viii.eni,  eic:ciil  n  pociion  of  ihe  liver,  an  cnnocsled  by  the  oviries.    In  Ftg.  iiH  Ihe 
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aliTe.    The  shell  is  homy  and  fl^ble,  and  alwaya  of  a.  greenisb 

Piatribution,  16  species.  India.  Philippines,  Molaccas,  Aus- 
tralia, Feejees,  Sandwich  Islands,  West  America. 

Foatil,9lapecioB.  Lower  Silurian— .  North  America,  Europe, 
Thibet. 

Ltngula  existed  in  l^e  Britisb  seas  as  late  as  the  period  of  the 
Coralline  Crag.  The  recent  species  have  been  feimd  at  email 
depths,  and  even  at  low  water  half  buried  in  eand.  L  Davieii, 
Lower  Silurian,  Tremadoc,  haa  a  pediole-groove  like  OMu$, 
Fig.  203.    (Salter.) 


Fig.  3M.  Donwl  iilie. 
■i.(SlllS'.)    WenlockliiiKgtoncDgAtBy. 
A,  poatehor  ftdductm !  B.  ■djosten;  O,  Aotarioc  addnoUn. 
Hie  pAficfi-imr  in  Ihe  oenlre  of  Fig.  168  tiw  dD  leltSr. 

Obolub,  Eichwald. 

8jfnoni/tru,  Ungula,  Fander ;  Aulonotreta,  Kutorga. 

Etymology,  oboliu,  a  small  Greek  coin. 

Type,  0.  Apollinis,  Eichw. 

Shell  orbicular,  caloareo-cometius,  depreaeed,  Bnb-eqniTalTe, 
smooth ;  hinge-margin  thickened  inside,  and  slightly  grooyed 
in  the  Tentral  valve ;  posterior  adductor  impreesions  separate; 
anterior  pair  eiib-central ;  ImproaaionB  of  adjnotors  lateral. 
Fig.  20S,  20G.     (After  Da-ridson.) 

Fottil,  8  apooies.  Lower  and  ITpper  Silurian.  Sweden, 
Bussia,  £nglu.nd,  United  States, 
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CHAPTEE  rV. 

CLASS  V.    CONCHIFEBA,  Lamabck. 
{Lamelli-hranchiataf  Blainyille.) 

The  bivalve  shell-fish,  or  Conchiferay  are  familiar  to  every 
one,  under  the  form  of  oysters,  scallops,  mussels,  and  cockles.* 
They  come  next  to  the  univalves  {gasteropoda)  in  variety  and 
importance,  ^.nd  though  less  numerous  specifically,  are  far  more 
abundant  ii)dividually.t  The  bivalves  are  all  aquatic,  aud 
excepting  a  few  widely-dispersed  and  prolific  genera,  aye  all 
inhabitants  (^  the  sea ;  they  are  foimd  pn  every  coast,  ^nd  in 
every  climate,  ranging  &om  low- water  mark  to  a  deptl^  of  more 
than  200  fathoms. 

In  thei^  native  element  the  Oyster  a^d  Scallop  lie  on  one  side, 
and  tbe  lower  valve  is  deeper  and  more  capacious  than  the 
uppi^T ;  in  these  the  foot  is  wanting,  o^  else  small,  and  not  used 
for  locomotion.  Most  other  bivalves  live  in  an  erect  position, 
resting  on  the  ed^s  of  their  shells,  which  are  of  equal  size. 
Those  which  move  about  much,  like  the  river -mussel,  maintain 
themselves  nearly  horizontally,  %  an4  their  keel-shaped  foot  is 
adapted  for  ploughing  through  sand  or  mud.  The  position  of 
those  bivalves  which  live  half -buried  in  river-beds  or  at  the 
bottom  of  the  sea,  is  often  indicated  by  the  darker  colour  of  the 
part  exposed ;  or  by  deposits  of  tufa,  or  the  growth  of  seaweed 
on  the  projecting  ends  of  the  valves, 

In  Nucvla  and  some  others  the  foot  is  deeply  cleft,  and 
capable  of  expanding  into  a  disk,  like  that  on  which  the  snails 
glide ;  whilst  in  the  mussel,  pearl-oyster,  and  others  which 
habitually  spin  a  hyssus,  the  foot  is  finger- like  and  grooved. 

Thp  burrowing  species  have  a  strong  and  stout  foot  with 
which  they  bore  vertically  into  the  sea-bed,  often  to  a  depth 
far  exceeding  the  length  of  their  valves ;  these  never  volun- 
tarily quit  their  abodes,  and  often  become  buried  and  fossilised 
in  them.  They  most  usually  burrow  in  soft  ground,  but  also 
in'coarse  gravel,  and  firm  sands  and  clays  ;  one  small  modiola 
makes  its  hole  in  the  cellulose  tunic  of  Ascidians,  and  another 
in  floating  blubber. 

•  Tliey  are  the  Dithyrn  of  Aristotle  and  Swainson,  and  conititute  the  second  or 
8ub-typicHl  group  in  the  quinary  system. 

t  It  has  been  stated  that  the  predatory  molliiscn  are  more  numerous  than  the 
vppetable-feeders  ;  but  it  is  not  so  with  the  individuals  constituting  the  species. 

X  This  is  the  position  in  whith  they  are  always  figured  In  English  books,  being  best 
suited  for  the  comparison  of  one  shell  witli  another. 

s3 
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Tho  boring  Bhell-fiah  bavo  been  dintiiigiiiBbed  from  tbe  men 
buiTOwers,  porhapa  witioiit  aafficient  reason,  for  they  aro  fouud 
in  substances  of  every  degree  of  hordneM,  from  soft  mud  to 
compnct  limestone,  BJid  the  metliod  employed  is  probably  the 

The  moans  by  which  biTftlTes  perforate  stone  and  timber  has 
been  the  subject  of  much  inquiry,  both  on  account  of  its  phy- 
siological interest,  and  the  deain  to  obtain  some  Temedy  for 
the  injuries  done  to  ahips,  and  piers,  and  breakrwat^rs.  The 
ship-worm  [teredo)  and  some  allied  genera,  perforate  timber 
only  ;  whilst  the  phvlaa  bores  into  a  yariety  of  materials,  auoh 
as  chalk,  shale,  clay,  «oft  sandstone  and  sandy  marl,  and 
decomposing  gneiss  ;\  it  hae  also  been  found  boring  in  the  peat 
of  submarine  forests,  in  wax,  and  in  amber.t  It  is  obvious 
that  these  aubstanoeB  can  only  be  perforated  alike  by  mecAoniW 
means ;  either  by  the  foot  or  by  the  valves,  or  both  together, 
as  in  the  burrowing  shellfish.  The  photae  shell  is  rough,  like  a 
file,  and  sufficiently  hard  to  abrade  limestone;  and  the  animal 
is  able  to  turn  from  aide  to  aide,  or  even  quit«  round  in  its  cell^ 
the  interior  of  which  is  often  annulated  with  furrows  made  by 
the  spines  on  the  front  of  the  valves.  The  foot  of  the  pholai  is 
very  large,  filling  the  great  anterior  opening  of  the  valves; 
that  of  the  ship-worm  is  smaller,  but  surrotmded  with  a  thick 
collar,  formed  by  the  edges  of  the  mantle,  and  both  are  aimed 
with  a  strong  fpitheWnm.  The  foot  appears  to  be  a  more 
efScient  instrument  than  the  shell  in  one  respect,  inasmuch  as 
its  surface  may  bo  renewed  as  fast  as  it  is  worn  awav.S     (Han- 

Tbe  mechanical  explanation  becomes  more  difficult  in  the 
case  of  another  set  of  shells,  litkodomat,  gattrochiena,  aatekaea, 
and  ungulina,  which  bore  only  into  calcareous  rooks,  and  attack 
the  hardest  marble,  and  still  harder  shells.  (Fig.  20,  p.  34). 
In  those  the  vatroa  can  render  no  assigt^ee,  as  they  are  smooth, 
and  covered  with  epidermis;  neither  dqes  the  foot  help,  being 
small  and  finger-like,  and  not  applied  to  the  end  of  the  burrow.  - 
Their  power  of  movement  also  is  extrMnely  limited,  their  cells 
not  being  cylindrical,  whilst  one  of  them,  tascicava,  is  fixed  in 
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itB  crypt  1ft  y  a  hyssus.  These  shell  fish  have  been  supposed  to 
disaoWe  tixe  ruck  by  chemical  means  (Deshayes),  or  else  to 
Wear  it  aixray  with  the  thickened  anterior  margins  of  the 
mantlB.     (Hancock.)* 

The  lioles  of  the  lithodomi  often  servo  to  shelter  other  animals 
alter  the  death  of  the  rightful  owners ;  species  of  MvdioUi,  Area, 
VtMrupiSy  and  Ooralliophagay  both  recent  and  fossil,  have  boon 
found  in  snch  situations,  and  mistaken  for  the  real  miners,  t 

The  boring  shell-fish  have  been  called  **  stone-eaters " 
i}ithophag%)  and  '*  wood-eaters  **  {xyIophagt)y  and  some  of  them 
at  least  btb  obliged  to  swallow  the  material  produced  by 
their  operations,  although  they  may  derive  no  sustenance  from 
it.  The  ship-worm  is  often  filled  with  pulpy,  impalpable 
sawdtLst,  of  the  colour  of  the  timber  in  which  it  worked. 
(Hancock.)  No  shell-fish  deepens  or  enlarges  its  burrow  after 
attaining  the  full  growth  usual  to  its  species  (p.  85). 

The  bivalves  live  by  filtering  water  through  their  gills.J 
Whatever  particles  the  current  brings,  whether  organic  or 
inorganic,  animal  or  vegetable,  are  collected  on  the  surface 
of  .the  breathing-organ  and  conveyed  to  the  mouth.  In  this 
manner  they  help  to  remove  the  impurities  of  turbid  water.  § 
The  mechanism  by  which  this  is  effected  may  be  most  conve- 

*  All  BttemptB  to  detect  the  prese rce  of  an  acid  seopetion  have  hitbttto  fafled,  as 

toiglit  be  expected ;  for  the  hypothesis  of  an  acid  solvent  supposes  only  ft  very  feeble 

hot  continuous  action,  such  as  in  nature  always  works  out  the  (ireatest  retolts  in  the 

end.    S^e  Liebig^s  Organic  Chemistry,  and  Damas  and  Boussingault  on  the  **  Balance 

of  Organic  Nature.**     Intimately  connected  with  this  question  are  sereral  other 

pitenomena;    the  removal  of  portions  of  the  interior  of  univalves,  by  the  animal 

teelf,  as  in  the  genera  Conns,  Auricula^  and  Nerita  (Fig.  24,  p.  33) ;  the  perforation  of 

shells  by  the  tongues  of  the  carnivorous  gasteropods,  and  the  formation  of  holes  in 

wood  and  limestone  by  limpets.    Some  facts  in  surgery  also  illustrate  this  subject, 

\.       (1)  dead  bone  is  removed  when  granxilations  grow  into  contact  with  it :  (2)  if  a  hole  is 

I       bored  in  a  bone,  and  an  ivory  peg  driven  into  it,  and  covered  up,  so  much  of  the  peg  j:s 

is  eml)eddecl  in  the  bone  will  be  removed.     (Paget.)    The  "absorption  "  of  the  fangs 

:        of  milk-teeth,  previous  to  shedding,  is  well  known.    In  these  cases  the  removal  of  the 

bone  earth  is  eiTected  without  the  development  of  an  acid,  or  other  disturbance  of  the 

neutral  condition  of  the  oircuUiting  fluid. 

t  Fossil  univalves  (frotfAi)  occupying  the  burrows  of  a  pholas,  were  discovered  by 
Mr.  Bensted  in  the  Kentiah-mg  of  Maidstone.  See  Mantell's  Medals  of  Creation. 
M.  Biivigiiler  has  found  several  species  of  Area  fosBilised  in  the  burrows  of 
iit/indomi. 

J  It  seems  scarcely  nccessan,'  to  remark  that  the  bivalves  do  not  feed  upon  prey 
caught  between  their  valves,  Microsoopists  are  well  aware  that  sediment  taken  from 
the  alimentary  canal  of  bivalve  shellfish  contains  the  skeletons  of  animalcules  and 
minute  vegetable  organisms,  whose  geometrical  forau  are  remarkably  varied  and 
beautiful ;  they  have  also  been  obtained  (in  greater  abundance  than  ordinary)  from 
mud  filling  the  interior  of  fossil  oyster-shells. 

^  When  placed  in  water  coloured  with  indigo,  they  will  in  a  short  time  render  it 
(;lear,  by  collecting  the  minute  particles  and  condensing  Jiem  into  a  solid  form. 
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ShcTt  amooth  or  radiately  Btriated ;  umbo  of  doraal  Tklve  mib- 
central  ;  of  Tentrnl  valve  sab-central,  tnargmal,  or  prominent 
nnd  cap-like,  with  an  obacnra  triaiignlar  area  traversed  by  a 
oentr^  line. 

The  large  miucalai  impresdoui  of  the  attached  valve  ara 


sometimas  convex,  ia  other  speoiM  deeply  excavated;  those  of 
the  upper  valve  are  usually  convex,  but  in  C.  Paritieniit  the 
anterior  (central)  pair  are  developed  as  prominent  diverging 
apophyses,  In  C.  tripartita,  Milnat^r,  the  nasal  prooeas  divides 
the  fixed  valve  into  three  cells.* 

C.  Ignabergetuii  ia  equivalve,  and  either  qiijt«  free  or  very 
slightly  attached,  C.  anomala  \n  gregarious  on  rocks  and  atones 
in  deep  wal«r,  both  in  the  North  5oa  and  Mediterranean  (40 — 90 
fathoms,  living;  loO  fathoms,  dead;  Forbes);  tbe  animal  ia 
orange-coloiired,  and  its  labial  arms  are  thick,  fringed  with 
cirri,  and  disposed  ia  a  few  horizontal  gyrations  (Fig.  195). 

DiBtribution,  3  species.  Spitzbergen,  Britjun,  Mediterranean, 
ladia,  New  South  Wales.  —150  fathoms. 

FoMtl,  37  species.     Lower  Silurian^.     Europe 

C.  antiqaiisima,  Eichw.  (Pseudo- crania,  M'Coy),  is  free,  and 
has  the  internal  border  of  the  valves  smooth ;  the  branchial 
impressions  blend  in  front.  Spondyhholat  craniolarit,  M'Coy, 
ia  a  small  and  obscure  fossil,  from  the  Lower  Silurian  shale  of 
Builth.  The  upper  valve  appears  to  have  been  lite  Crania,  the 
lower  to  have  had  a  small  grooved  beak,  with  blunt,  tooth-like 
processes  at  the  hinge-line. 

■  U.  QuFnstrdl  linsy.llged  tlieOoLLHi:  Craniiulii  Sij,lumarial  ^^^M 
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biTolTe  nitb  a  closed  numtle,  like  the 
great  Afya  (Fig.  207),  which 
lives  in  the  mad  of  tidal  rivers, 
with  only  tlie  ends  of  its  long 
combined  siphons  exposed  at  the 
Burfooe.  *  The  HtphoDH  can  be  ex- 
tended twice  the  length  of  the 
ehell,  or  drawn  completely  with- 
in it ;  they  are  separated,  in- 
ternally, by  a  tbi<^  muscular 
walL  The  branchial  siphon  (i) 
has  its  orifice  surrounded  by 
a  double  fringe;  the  exbalent 
siphon  (<^  has  bnt  a  single  row 
of  tentacles;  tliese  organs  are 
very  senBitive,  and  if  mdely 
touched  tlie  orifices  dose  and 
the  siphon  itself  ie  rapidly  with- 
drawn. Whenumnolested,  a  CUT'' 
rent  flows  eteadilyin  to  the  orifice 
of  the  branchial  siphon,  whilst 
another  current  rises  up  from 
the  ezhalent  tube. 


oths 


itheK 


ntleu 


c«pt  a.  email   slit  in   front  (ji) 
through  which  the  foot  is  pro- 
■   traded.  The  body  of  the  animal 
occnpicH  the  centre  of  the  shell 
(b),  und   in  front  of  it  is  the 
mouth    (a)   furnished   with   an 
upper  and  a  lower  lip,  which  bw 
r  y  prolonged  on  each  side  into  • 
pair  of  large  mcmbranoos  palp 
(i).    The  gills  (3)  are  placed  two 
on  each  side  of  the  body,  and 
ng.  aor.  tfya  m-™^™.  t  ^  attached  along  their  upper, 

IT  dorsal  margins ;  behind  thebodytbey  are  united  to  each  other 
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and  to  the  siphonal  partition.  Each  gill  is  composed  of  two 
laminse,  divided  internally  into  a  series  of  parallol  tubes,  indicated 
outside  by  transverse  lines ;  these  tubes  open  into  longitudinal 
channels  at  the  base  of  the  gills,  which  unite  behind  the  posterior 
adductor  muscle  at  the  commencement  of  the  exhalent  siphon  (c). 
Examined  by  the  microscope,  the  gill  laminae  appear  to  be  a 
network  of  blood-vessels  whose  pores  opening  into  the  gill-tubes, 
are  firinged  with  vibratile  cilia.  These  microscopic  organs  perform 
most  important  offices ;  they  create  the  currents  of  water,  arrest 
the  floating  particles,  and  mould  them,  mixed  with  the  viscid 
secretion  of  tJke  surface,  into  threads,  in  the  furrows  of  the  gill, 
and  propel  them  along  the  grooved  edge  of  its  free  margin,  in 
the  direction  of  the  mouth ;  they  are  then  received  between  the 
palpi  in  the  form  of  ravelled  threads.     (Alder  and  Hancock.) 

In  Mya,  therefore  (and  in  other  burrowers),  the  cavity  of  the 
shell  forms  a  closed  branchial  chamber,  and  the  water  which 
enters  it  by  the  respiratory  siphon  can  only  escape  by  passing 
through  the  giUs  into  the  dorsal  channels,  and  so  into  the 
exhalent  siphon.  In  the  river-mussel  the  gills  are  not  united 
to  the  body,  but  a  slit  is  left  by  which  water  might  pass  into 
the  dorsal  channel,  were  it  not  for  the  close  apposition  of  the 
parts  under  ordinary  cii-cumstances  (Fig.  208  h).  The  gills  of 
the  oyster  are  united  throughout,  by  their  bases,  to  each  other 
and  to  the  mantle,  completely  separating  the  branchial  cavity 
from,  the  cloaca.  In  Pecten  the  gills  and  mantle  are  free,  but 
the  "dorsal  channels"  still  exist,  and  carry  out  the  filtered  water. 

In  some  genera  the  gills  subserve  a  third  purpose;  the 
oviducts  open  into  the  dorsal  channels  and  the  eggs  are  received 
into  the  gill-tubes  and  retained  there  until  they  are  hatched. 
In  the  river-mussel  the  outer  gills  only  receive  the  eggs, 
with  which  they  are  completely  distended  in  the  winter  months 
(Fig.  208,  0,  o).  In  Gyclas  the  inner  gills  form  the  marsupium, 
and  only  from  10  to  20  of  the  fry  are  found  in  them  at  one 
time ;  these  remain  until  they  are  nearly  a  quarter  the  length  of 
the  parent.* 

The  valves  of  the  ConcJiifera  are  bound  together  by  an  elastic 
li-gament,  and  articulated  by  a  hinge  famished  with  interlock- 
ing teeth.  The  shell  is  closed  by  powerful  adductor  muscles, 
but  opens  spontaneously  by  the  action  of  the  ligament,  when  the 
animal  relaxes,  and  after  it  is  dead. 

Each  valve  is  a  hollow  cone,  with  the  apex  turned  more  or 

»  Some  other  particulars  respecting  the  organisation  and  development  of  bivalve 
shell -fifli  are  given  in  Chapter  I.  For  an  account  of  their  viujcular  system  see  Milne- 
Edwards,  An.  Sc.  Nat.  1847,  torn.  viii.  p.  77. 
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loss  to  one  side ;  the  apex  is  the  point  fimn  vrhicli  ^e  growth 
of  the  TBlye  commencos,  and  ia  tonned  the  beak,  or  umbo  (p.  29). 
llie  beaks  (umbonei)  are  near  tlie  hinge,  because  that  Bide 
groVs  least  tnpidly,  Hometimes  fhey  ate  quite  marginal ;  but 
thoy  always  tend  to  become  vider  apart  with  age.  The  beaka 
are  either  straight,  as  in  Pedm;  curved,  as  in  T«nu« ;  or  spiral, 
as  is  Tsocardia  and  Dicertu.  In  tiiB  latter  case  each  valve  is 
like  a  spiral  uniTalTs,  especially  tiiose  vith  a  large  a|>ettnre 
and  small  spire,  such  as  ConcAoiepo*  ;  it  is  tlie  left  Talve  'vhich 
resembles  the  ordinary  univalve,  the  right  valve  beii^  a  Irft- 
handed  spiral  like  the  revereed  gasteropoda.  When  <Hie  valve 
ia  spiral  and  the  otlier  flat,  as  i&  Cfiama  ammonia  p'}g>  224), 


the  Tesemblance  to  an  operculated  apiral  univalve  becomes  very 
striking. 

The  relation  (tf  the  shell  to  the  aiiimal  may  be  readily  deter- 
mined, in  most  instances,  by  tlie  direction  of  the  wnhonesi  and 
the  position  of  the  ligament.  The  umbonea  are  turned  twrarda 
the  front,  and  the  ligament  is  posterior  ;  both  are  situated  on 
the  back,  or  dorsal  side  of  the  riiell.  The  length  of  a  bivalve 
is  measured  from  the  anterior  to  the  posterior  side,  its  breadth 
from  the  dorsal  margin  to  the  base,  and  its  thickneae  fitom  ths 
centres  of  the  closed  valvea.t 

The  CoTichi/era  are  m.ostly  equivahe,  the  right  ^^d  left  valves 


ol(/)cn 


mrelfmei  the  oilier,  1>  ctUl^d  m 
itiinniffd  in  Die  directton  ol  the  l*i 


:   and  the  Imt'k  of  th 


u  frcqueDtly  Id  *  line 
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^i^g  of  tlie  eame  eiEe  and  shape,  except  in  Uio  Oitreidfe  and 
llew  otters.     In  Orfren,  PanrfoM,  and  Lyontfa,  the  light  valvB 
ia  BmalleBt  -,    in  Chamoatrea  and   Corbuia,  the  left ;   whilst  the 
Chamaceje  foUov  no  role  in  this  respect. 
Tlie  biTalTHB  are  all  more  or  leas  ineguihleial,  the  anterior 


f,  Hganiffnf  i  b,  ttmichlil  oiiftc« }  V|«i»lopeiiijig{/,  foot;  c 

being  OBoally  much  shorter  than  the  posterior  side,  PeditnctiJus 
Ib  nearly  equilateral,  and  in  OlyHmeru  and  Sokmpa  the  anterior 
U  mitcb  longer  than  tile  posterior  side.  The  front  of  the 
smaller  ^ecteng  is  ehown  by  the  byssal  notch ;  bnt  in  the  large 
scollops,  oysters  and  Spondyli,  the  only  indication  of  the  posi- 
tion of  the  animal  is  afforded  by  the  large  intemtkl  muscular 
impression,  which  is  on  tho  poeterior  side.  The  ligament  is 
sometimes  between  the  umbonoa,  but  is  ueTer  anterior  to  them. 
The  Biphonal  imjrremtm.  inside  the  shell,  is  always  posterior. 

Bivalves  arc  said  to  be  das':,  whon  the  valves  fit  accurately, 
and  gaping,  when  they  cannot  bo  completely  shut.  In  Oaetro- 
cha^a  [PI.  XXIII.,  Fig.  15),  the  opening  is  anterior,  and  serves 
for  the  passage  of  the  foot;  in  Mya  it  is  posterior  and  aiphonalj 
in  SoUfi  and  Olycimefie  both  ends  are  open.  In  Byeao-arca 
(PI.  XYIL,  Fig.  13),  there  is  a  ventral  opening  formed  by 
corresponding  notches  in  the  margin  of  the  valves,  which  serves 
for  the  passage  of  tho  byssus;  in  Feden,  Avicuta,  and  Anomia 
(Fig.  211,  s),  the  byssal  notch  (or  sinus)  is  confined  to  the  right 

The  surface  of  bivalve  shells  is  often  ornamented  with  ribs 
which  Tudiate  from  the  umbones  to  the  margin,  or  with  cmi' 
centric  ridgea,  which  coincide  with  the  lines  of  growth.  Some- 
times the  sculpturing  is  oblique,  or  wavy ;  in  Teilina  falmhi 
it  is  confined  to  the  right  valve.     In  many  species  of  I'hidas, 
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Tertdo,  and  Cardium,  the  surface  la  divided  into  two  MeaB  by 
a  tranBTerso  furrow,  or  by  a  change  in  the  direction  of  the  ribs. 
The  Ivnvlr  (bog  Fig.  U,  ]i.  20)  is  an  oral  space  \n.  front  at  the 
beaks :  it  18  deeply  impresBed  in  Cardiwn  nrfuMim,  L.  Attarti 
viaivata,  and  the  ^nuB  Opit.  "When  a  similar  impresBion  exiela 
behind  the  beaks,  it  la  termed  the  acvtchton.* 

The  ligament  of  the  CtmcM/em  fonna  a  BubBtitate  for  the 
muaclce  by  which  the  Talves  of  the  Brachiopoda  are  opened. 
It  consists  of  two  parts,  the  ligament  properly  so  called,  and 
the  atrtila^t ;  they  exist  either  combined  or  distinct,  and  BomC' 
times  one  is  developed  and  not  the  other.  The  external  ligament 
is  a  homy  substance,  similar  to  the  ^dennii  which  clothes  the 
valves :  it  is  usually  attached  (o  ridges  on  the  poaterioT  hinge- 
margins,  behind  the  umbones,  aitd  ia  consequently  stretched 
by  the  closing  of  the  valves.  The  ligament  ia  large  in  the  river' 
inuesols,  and  small  in  the  Mactnis  and  Myas,  which  have  c 
large  internal  cartilage ;  in  Area  and  Pectiau^ue  the  hgomeut 
ia  spread  over  a  flat,  loEepge-ahaped  area,  sitnated  betwoen  the 
umbones,  and  furrowed  with  cartilage  grooves,  la  Ckama  and 
Isocardia  the  ligament  splits  in  front,  and  forma  a  epiral  round 
each  umbo.  The  Pholadee  hare  qo  ligament,  but  the  anterior 
adductor  is  shifted  to  such  a  position  on  the  hinge-margin,  that 
it  acta  oe  a  hinge-mnscle.    (PI.  XXIII.,  Fig.  13.) 

Tho  internal  ligament,  or  cartilagt,  is  lodged  in  ftirrowB 
formed  by  the  ligamental  plat«B,  or  in  pits  along  the  hinge- 
line;  in  Mt/a  and  Nuaila  it  is  contained  in  a  spoon-shaped 
process  of  one  or  both  valves.  It  is  composed  of  elastic  fibres 
placed  perpandiculaily  to  the  sur&ces  between  which  it  ia 
contained,  and  is  slightly  iridescent  when  broken ;  it  ia  com- 
pressed by  the  closing  of  the  valves,  and  tends  forcibly  to  open 
them  as  soon  as  the  pressure  of  tho  muscles  is  removed.  The 
name  Amjihideema  (double  ligament)  was  given  to  certain 
bivalves,  on  the  supposition  that  the  separation  of  the  cartilage 
from  the  ligament  was  peculiar  to  them.  The  cartilage-pit  of 
maiiy  of  tho  Anatinidoe  is  furnished  internally  with  a  movable 

The  ligament  is  frequently  preserved  in  fossil  shells,  such 
as  the  great  Cyprinae  antl  Cardiias  of  the  London  Clay,  the 
Unioi  of  tho  Wealden  and  even  in  some  lower  Siliunaa  bivalves. 
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(PI.  XXIL,  Figs.  13, 11),  itnd  in  Mya  it  is  oontinued  over  the 
siphons  Ei&d  closed  mautle-lobpB,  making  the  shell  appear 
ivUrual. 

The  inUricrr  of  bivalves  is  inscribed  with  chsractere  borrowed 
directly  from  the  shell-fiah,  and  affording  a  surer  due  to  ita 
afSnitiee  than  those  which  the  exterior  presents.  The  structure 
of  the  hinge  characterises  both  families  and  ^nera,  whilst  the 
condition  of  thq  respirator;  and  locomotlTe  organs  ma;  be  to 
some  extent  inferred  from  the  muBCular  markings. 

The  margin  of  the  shell  on  which  the  ligament  and  teeth 
are  aituated,  is  termed  the  hinge-lijie.  It  is  very  long  and 
straight  in  Avicula  and  Ana,  very  short  in  VuUella,  and  curved 
in  most  genera.  The  locomotive  bivalves  have  generally  the 
strongest  hinges,  but  the  most  perfect  Bxamplos  are  pTesontod 
by  Atva  and  Spondylus.  The  central  teeth,  those  immediately 
beneath  the  um^,  ere  called  hinge  (br  cardinal)  teeth ;  those 
OD  each  side  are  lateral  teeth.  Sometimes  lateral  teeth  are 
developed,  and  not  cardinal  teeth  {^Alanncdon ;  Kelit'a);  mors 
frequently  the  hinge-teeth  alone  are  present.  In  young  shells 
the  teeth  are  sharp  and  well-defined  ;  in  aged  specimens  they 
are  oflen  thickened,  or  even  obliterated  by  irregular  growth 
{Hippopodium)  or  the  encroachment  of  the  hinge-line  (Pecfiin- 
iviut).     Many  of  the  fixed  and  boring  shells  are  edxntabmt.' 

The  m^ua^T  impreuumM  are  those  of  the  adductors,  the  foot 
and  byssus,  the  sij^ns,  and  the  mantle  (see  pp.  10,  20). 


'(^^, 


n  a.  adductor   p  pedal  mpcetilon    m,  pallal  line;  i,  1  ffwoaniil  mirgin ;  c.e,  dor- 

lilage    e  t  aotenor  eun  ;  b,  l>yjul  aiDug. 

The  addvr-ioT  tmprcaions  are  usually  simph,  although   the 
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muscles  themselves  may  be  composed  of  two  elements,*  as 
in  Cytherea  chione  (Fig.  14,  p.  20)  and  the  common  oyster. 
The  impression  of  the  posterior  adductor  in  Spondylus  is  double 
(PI.  XVI.,  Fig.  15).  In  Pedm  varim  (Fig.  210,  a  o),  large 
independent  impressions  are  formed  by  the  two  portions  of 
the  adductor,  and  in  the  left  valve  there  is  a  third  impression 
(|j)  produced  by  the  foot,  which  in  the  byssiferous  pectens  is  a 
simple  conical  muscle  with  a  broad  base. 

In  the  left  valve  of  Anomia  there  are  four  distinct  muscular 
impressions  (Fig.  213).  Of  these,  the  small  posterior  spot  alone 
is  produced  by  the  adductor,  and  oonespoiids  with  the  solitary 


Fig.  211.  Riglit  valve. 


FIg.su. 


Fig.  213,  Left  valve.t 


impression  in  the  right  valve.  The  adductor  itself  (Fig.  212,  a') 
is  double.  The  large  central  impression  (p)  is  produced  by  the 
muscle  of  the  pltig  (the  equivalent  of  the  hyaaal  muscle  in  Pinna 
and  Modiola).  The  small  impression  within  the  umbo  (w)  and 
the  third  impression  in  the  disc  {p')  (wanting  in  Placunomia)  are 
caused  by  the  retractors  of  the  foot. 

The  term  monomyary,  employed  by  Lamarck  to  distinguish 
the  bivalves  with  one  adductor,  applies  only  to  the  Ostreidce^ 
part  of  the  Aviculida^  and  to  the  genera  Tridacna  and  MiiUeria, 

The  diviyary  bivalves  have  a  second  adductor,  near  the  anterior 
margin,  which  is  small  in  Mytilua  (Fig.  30),  but  largo  in  Pinna. 
The  retractor  muscles  of  the  foot  (already  alluded  to  at  p.  20) 
have  their  fixed  points  near  those  of  the  adductors ;  the  anterior 
pair  are  attached  within  the  umbones  (Fig.  214,  it  it),  or  nearer 
the  adductor,  as  in  Aatarte  and  Unio  (Fig.  209).  The  posterior 
pair  {p' p*)  are  often  close  to  the  adductor,  and  leave  no  separate 


*  Compare  the  shell  of  modiola,  PI.  XVII.,  Fig.  5,  with  the  woodcnt.  Fig.  214. 

T  Fig.  211.  Right  vulve  of  Anomia  ephippium,  L.  /,  ligamcntal  process  ;  *,  sintu. 
Fig  2i:},  Left  valve;  /,  ligament  pit.  Fig.  212.  Muscular  system,  from  a  drawing 
cominunicated  by  A.  Hancock,  Esq.  /,  the  foot ;  pi,  the  plug.  The  muscle  p  is 
generally  described  as  a  portion  of  the  adductor  ;  but  it  is  certain,  from  a  comparison 
of  u  i«  dlieil  with  Carolia  and  P/ffCMwa,  that  a' represents  the  ent^-e  adductor,  andp 
the  bytia:il  lutisde. 


impresnon.  Tte  TJnionida  have  two  additional  retractors  of  tho 
foot,  attached  laterally  behind  the  anterior  adductors ;  in  LeAa, 
Solendla,  and  a  few  others,  this  lateral  attachment  formn  a 
line  extending  from  tlie  snterior  addnctm-  backwards  into  the 
nmbonal  wgion  of  the  shell.    {See  Pi.  XTII,,  Figs.  21,  M.) 

Id  fbose  shellfish  hko  Anna  and  the  museel,  which  are  per- 
manently moored  by  a  strong  bys»iii,  the  foot  (_^)  serves  only  to 
mould  BJid  fix  the  threads  of  which  it  is  formed.  The  fibres 
of  tlie  foot-moscles  pass  chiefly  to  the  byssnH  (A),  and  besides 
these  two  additional  nmscles  {p  p)  are  developed,    la  Pinna, 


Fig. 211.  Umdcut!  Moitwia.' 

Modiola,  and  DTeissena  tho  byssol  muacles  are  equal  to  the  gwat 
ftddnctora  in  size. 

In  a  few  rare  instanoea  the  miiBcIes  are  fixed  t«  promi- 
nent apophyses.  The  /aldform  processes  of  Pholas  and  Teredo 
(PI.  XXIII.,  Figs.  19,  26)  are  developed  for  the  attachment  of 
the  foot-muacle ;  the  posterior  muscular  ridge  of  Dicrrog  and 
CaTdilia  resembles  a  lateral  tooth,  and  in  the  extinct  genua 
w  both  adductors  were  attached  to  large  tooth-like  pro- 
if  the  opercular  valve ;  but,  as  a  rule,  the  muscles  deposit 

■tern  at  Modiola  rnaiiiiliii,  L..  from  >  di-iwln;;  commnnl- 

Irs ;  /,  f uDt  i  A,  byHiu :  hi,  iwltinl  line. 
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less  shell  than  the  mantle,  and  their  impressions  deepen  with 
age. 

The  pattial  line  (Fig.  214,  m)  is  produced  by  the  muscular 
fibres  of  the  mantle-margin;  it  is  broken  up  into  irregular 
spots  in  the  monomyary  bivalves,  and  in  Saxicava  and  Panopoea 
Norvegica, 

The  siphoned  impression,  or  pallial  sinus  (Fig.  14,  p.  20),  only 
exists  in  those  shells  which  have  retractile  siphons ;  its  depth 
is  an  index  to  their  length.  The  large  combined  siphons  of 
Mya  (Fig.  207)  are  much  longer  than  the  shell ;  and  those  of 
some  TeUinidcb  three  or  four  times  its  length,  yet  they  are  com- 
pletely retractile.  The  small  siphons  of  Cydas  and  Dreissenh 
cause  no  inflection  of  the  pallial  line.  The  form  of  the  sinus 
is  characteristic  of  genera  and  species. 

In  the  umhonal  area  (within  the  pallial  line)  there  are  some- 
times furrows  produced  by  the  viscera,  which  may  be  distin- 
guished from  the  muscular  markings  by  absence  of  polish  and 
outline.     (See  Lucina,  PL  XIX.,  Fig.  6.) 

Fossil  bivalves  are  of  constant  occurrence  in  all  sedimentary 
rocks;  they  are  somewhat  rare  in  the  older  formations,  but 
increase  steadily  in  number  and  variety  through  the  secondary 
and  tertiary  strata,  and  attain  a  maximum  of  development  in 
existing  seas. 

Some  families,  like  the  Cyprinidas  and  Ludnidce  are  more 
abundant  fossil  than  recent ;  whilst  many  genera,  and  one  whole 
i'jiinily  (the  Jlippuritidoi),  have  become  extinct.  The  determi- 
nation of  the  affinities  of  fossil  bivalves  is  often  exceedingly 
difficult,  owing  to  the  conditions  under  which  they  occur. 
Sometimes  they  are  found  in  pairs,  filled  up  with  hard  stone ; 
and  frequently  as  casts,  or  moulds  of  the  interior,  giving  no 
trace  of  the  hinge,  and  very  obscure  indications  of  the  muscular 
markings.  Casts  of  single  valves  are  more  instructive,  as  they 
afford  impressions  of  the  hinge.* 

Another  difficulty  arises  from  the  frequent  destruction  of  the 
nacreous  or  lamellar  portion  of  the  fossil  bivalves,  whilst  the 
cellular  layers  remain.  The  AvicuJidoe  of  the  chalk  have  entirely 
lost  their  pearly  interiors ;  the  Spondyli,  Chamas,  and  Radiolitea 
are  in  the  same  condition,  their  inner  layers  are  gone  and  no 
vacancj'  left,  the  whole  interior  being  filled  with  chalk.  As  it 
is  the  inner  layer  alone  which  forms  the  hinge,  and  alone 
receives  the  impressions  of  the  soft  parts,  the  true  characters  of 

*  Those  impressions  maj'  be  conveniently  nxoulded  with  guttn-percha.    M.  Agnssix 
piibli.-hed  a  set  of  plaster-casts  of  the  interiors  of  the  genera  of  recent  sliells,  which 
Jii-.y  be  seen  in  the  Brit.  Musevim.    \^.'Meni()iresntr  lea  monies  des  MoUusques,  vivans  ct 
/ussi.'cs,  par  L.  Agasuz^  Mem.  Soc.  JSc.  N(it.NeucKatcl,t.'i.\ 
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the  shells  could  not  bo  detormined  £rom  snch  specimens.  Our 
knowledge  of  the  extinct  Radiolite  is  derived  from  natural 
moulds  of  the  interior,  formed  before  the  dissolution  of  tho 
inner  layer  of  shell,  or  from  specimens  in  which  this  layer  is 
replaced  by  spar. 

The  necessities  of  geologists  have  compelled  them  to  pay  very 
minute  attention  to  the  markings  in  the  interior  of  shells,  to 
their  microscopic  texture,  and  every  other  available  Source  of 
comparison  and  distinction.  It  must  not,  however,  be  expected 
that  the  entire  structure  and  affinities  of  molluscous  animals 
can  be  predicated  from  the  examination  of  an  internal  mould  or 
a  morsel  of  shell,  any  more  than  that  the  form  and  habits  of  an 
extinct  quadruped  can  be  inferred  from  a  solitary  tooth  or  the 
fragment  of  a  bone.* 

The  systematic  arrangement  of  the  bivalves  now  employed  is 
essentially  that  of  Lamarck,  modified,  however,  by  many  recent 
observations.  The  families  follow  each  other  according  to  rda- 
tumahipf  and  not  according  to  absolute  rank ;  the  Veneridee  are 
the  highest  organised,  and  from  this  culminating  point  the 
stream  of  affinities  takes  two  courses,  one  towards  the  Myas, 
the  other  in  the  direction  of  the  oysters ;  groups  analogically 
related  to  the  Tunicaries  and  Brachiopoda, 

SECTION  A.    AsiPHONiDA. 
a,  Pallial  line  simple :  Integro-palliaHa. 


Fam.  1.  Ostreidse. 

2.  Aviculidse. 

3.  Mytilidse. 


4.  Arcadse. 

5.  Trigoniadee. 

6.  Unionidae. 


SECTION  B.     SiPHONiDA. 


7.  ChamidfB. 

8.  Hippuritidse. 

9.  Tridacnidoe. 
10.  Cardiada?. 


11.  Lucinidae. 

12.  Cycladidse. 

13.  Cyprinidse. 


b.  PaUial  line  sinunted:  Sinu-pallialia. 


14.  Veneridse. 

15.  Mactridfe. 

16.  Tellinidse. 

17.  Solenidse. 


18.  Myacidse. 

19.  Anatinidse. 

20.  Gastrochsenidaa. 

21.  Pholadidoe. 


The  characters  which  have  been  most  relied  on  for  distin- 

•  Etudes  Critiques  siir  les  Mollusques  Fossiles,  j>ar  L.  Apnssiz,  Neuchtitelt  1840. 
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guislung  these  groups  and  tke  genera  of  biyalyes  are  the  fol- 
lowing, stated  nearly  in  the  order  of  their  value : — 

1.  Extent  to  which  the  mantle-lobes  are  united. 

2.  Number  and  position  of  muscular  impressions* 

3.  Presence  or  absence  of  a  pallial  ainus, 

4.  Form  of  the  foot. 

5.  Structure  of  the  branchias* 

6.  Microscopic  structure  of  the  shell,    (v.  p.  31.) 

7.  Position  of  the  Ugamenif  internal  or  external. 

8.  Dentition  of  the  hinge. 

9.  Equality  or  inequality  of  the  yalyes. 

10.  Regularity  or  irregularity  of  form. 

11.  Habit; — ^free,  burrowing  or  fixed. 

12.  Medium  of  respiration,  fresh  or  salt  water. 

A  few  exceptions  may  be  found,  in  which  one  or  other  of 
these  characters  does  not  possess  its  usual  value.*  Such  in- 
stances serve  to  warn  us  against  too  implicit  reliance  oti  single 
aJiaracters^  Groups,  to  be  ncUuralt  must  be  based  on  the  con- 
sideration of  all  these  particulars-— on  "the  totality  of  the 
animal  organisation."    (Owen») 

Section  a»— Asiphonida. 

Animal  unprovided  with  respiratory  siphons;  mantle-lobes 
free,  or  united  at  only  one  point  which  cQvides  the  branchial 
from  the  exhalent  chamber  {doaca) ;  pallial  impression  simple. 

Shell  usually  pearly  or  sub-nacreous  inside;  cellular  ex- 
ternally ;  pallial  line  simple  or  obsolete. 

*  I.  Cardita  and  Crassatella  (Fam.  13)  have  the  mantle  more  open,  whilst  in  /ridina 
(6),  and  especially  in  Dreissena  (3)  it  is  more  closed  than  in  the  most  nearly  allied 
genera. 

2.  Mulleria  (6)  and  Tridacna  (9)  are  monomyary. 

3.  Leda  (4)  and  Adacna  (lO)^have  a  pallial  sinus  ;  Anapa  (16)  has  none. 

4.  The  form  of  the  foot  is  usually  characteristic  of  the  families;  but  sometimes  it  is 
culaptiv^y  modified. 

5.  Diplodonta  (11)  has  four  gills. 

6.  Pearly  structure  is  variable  even  in  species  of  the  same  genus. 

7.  Crassatella  (13)  €ind  Semele  (16;  have  an  internal  ligament;  in  Solenella  and 
Jsoarca  (4)  it  is  external. 

8.  Anodon  (16),  Adacna,  Serripes  (10),  and  Cri/ptodon  (11)  are  edentulous. 

9.  Cor6u/a  (18)  and  Pandora  (19)  are  more  inequivalve  than  tlieir  allies ;  Chama 
arcinella  (7)  is  equfvalve. 

10.  Hinnites  (i),  ^theria  (6),  AJyochama  and  Chamostrea  <  \9)  are  irregular. 

11.  Pecten  is  free,  byssiferous,  or  fixed:  Area  free  or  byssiferous.  This  cliaracter 
varies  with  age  and  locality  in  the  same  species.  It  does  not  always  depend  on  the 
form  of  the  foot,  as  Lithodomus  and  UnytUina — ^boring  shells— have  the  toot  like 
AJytilus  and  Lucina. 

12.  Aovaculina  is  a  river  Solen,  asvOi  ScnpKxtla  a.ix<ttJ\-^\ii«  Aroou 
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Family  I.— Ostreid^. 

Shell  ineqniyalye,  slightly  inequilateral,  free  or  adherent, 
resting  on  one  valve ;  beaks  central,  straight ;  ligament  in- 
ternal ;  epidermis  thin ;  adductor  impression  single,  behind  the 
centre ;  pallial  line  obscure ;  hinge  usually  edentulous. 

Animal  marine ;  mantle  quite  open ;  very  slightly  adherent 
to  the  edge  of  the  shell ;  foot  small  and  byssiferous,  or  obsolete; 
gills  crescent-shaped,  2  on  each  side ;  adductor  muscle  composed 
of  two  elements,  but  representing  only  the  posterior  shell-muscle 
of  other  bivalves. 

The  union  of  the  Oatreidce  and  Pextinidce,  as  proposed  by  the 
authors  of  the  "  EQstory  of  British  Mollusca,"  has  not  proved 
satisfactory.  The  genus  Ostrea  stands  quite  alone,  and  distinct 
from  all  the  Fedinidce  in  the  structure  of  its  gills,  which  are 
like  those  of  Avictday  and  by  resting  on  its  left  valve.  The  shell 
also  is  more  nacreous  than  that  of  the  scallops 

OSTBEA,  L. — OySTEB. 

Synonytns,  Amphidonta  and  Pycnodonta,  Fischer.  Peloris, 
PoU. 

Tt^,  0.  edulis,  L. 

Example,  0.  diluviana,  PI.  XVI.,  Fig.  1. 

SheU  irregular,  attached  by  the  left  valve ;  upper  valve  flat 
or  concave,  often  plain;  lower  convex,  oft^  plaited  or 
foliaceous,  and  with  a  prominent  beak;  ligamental  cavity 
triangular  or  elongated;  hinge  toothless;  structure  sub- 
nacreous,  laminated,  with  prismatic  cellular  substance  between 
the  margins  of  the  laminae. 

Animal  with  the  mantle-margin  double,  finely  fringed ;  gills 
nearly  equal,  united  posteriorly  to  each  other  and  the  mantle- 
lobes,  forming  a  complete  branchial  chamber ;  lips  plain  ;  palpi 
triangular,  attached;  sexes  distinct.* 

Distribution,  70  species.  Tropical  and  temperate  seas.  Norway, 
Black  Sea,  &c. 

Fossil,  200  species.     Carb.  — .    United  States,  Europe,  India. 

The  interior  of  recent  oyster-shells  has  a  slightly  nacreous 
lustre;  in  fossil  specimens  an  irregular  cellular  sti-ucture  is 
often  very  apparent  on  decomposed  or  fractured  surfaces.  Fossil 
oysters  which  have  grown  upon  Ammonites,  Trigonioe^  &c., 
frequently  take  the  form  of  those  sheUs. 

In  the  "  cock's-comb "  oysters  both  valves  are  plaited;  0, 
diluviana   sends  out  long  root-like  processes   from  its   lower 

•  The  course  of  the  alimentary  canal  in  the  common  oyster  is  incorrectly  repre- 
sented by  Poll,  and  copied  in  the  Crochard  ed.  of  Cuvier. 
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valve.  The  " tree-oyBter"  [DaidTC«lr«a,  Sw.)  groira  on  tbe 
root  of  the  mangroye.  Oyster  sheila  become  Tory  thick  with 
age,  eepeoially  in  rough  water;  the  foHil  oyster  oi  ibe  Tagiu 
(O.  JongiTOstrie)  attains  a  length  of  two  feet.  The  greatest  enemy 
of  oyst«r-baiiks  is  a  sponge  {Cliotia),  which  eats  into  Uie  Talvea, 
both  of  dead  and  living  ehells ;  at  Urst  only  small  round  holes, 
at  iiTogular  intervals,  and  often  disposed  in  regular  patterns, 
are  visible ;  but  ultimately  the  sheU.  is  completely  mined  and 
fells  to  pieces.  Natural  oyeter-banks  usually  occur  in  water 
several  fathoms  deep ;  the  oystera  spawn  in  May  and  June,  and 
the  fry  ("  spata ")  are  extensively  collected  and  removed  to 
arti£cu)l  grounds,  or  tanks,  where  the  water  is  very  shallow; 
(hey  are  then  called  "  natives,"  and  do  not  attain  tbeir  full 
growth  in  leaa  than  five  or  aerenyeara.whilstthe"  sea-oysters" 
are  hill-grown  in  four  years.  Native  oysters  do  not  breed  freely, 
and  sometimes  many  dte  in  Uie  spawning  season ;  they  are  also 
liable  to  be  killed  by  frost.  TheseasonisfromAugust4toMayl2. 
from  20.000  to  30,000  buahels  of  "natives"  and  100,000  bushels 
of  sea-oyaters  are  annually  sent  to  the  London  market.  Many 
other  species  of  oysters  are  eaten  in  India,  China,  Australia,  Ac. 
~  ^en  oysters  "  are  those  which 
>.  have  fed  on  tonferva  in  the  tanks. 
Sub-geiiera.  QryphtBa,  Lamarck. 
G.  incurva.  Shy.  (section).  Fig. 
215.  Free,  or  very  slightly  at- 
'  tached ;  left  valve  with  a  promi- 
t,  incurved  umbo ;  right  valve 
small,  concave.  Foiail,  30  species. 
Lias  —  Chalk.  Europe,  Lidia. 
ca.  Pi.  XVI.,  Fig.  2.  SMI  chama- 
shaped,  attached  by  the  left  valve ;  umbones  sub-spiral,  turned 
to  the  poaterior  aido  {i.e.  reversed) ;  right  valve  operoular. 
Fouil,  46  species.  L.  Oolite  —  Chalk.  United  Statea  ;  Europe. 
Dimya  (Deshayesunn),  Eouault,  1859.  Mem.  Soc.  Geol. 
b.  III.  471,  t.  15.  Fig.  3.  i.  Eocfne,  Paria.  The  figure  is  most 
like  an  oyster,  and  the  "  second  adductor  impression,"  on 
account  of  which  it  is  named  Dimya,  is  rather  like  the  small 
anterior  acar  in  Peden  (FJg.  210). 

Akomia,  L. 
Etyrnolnriy,  anamios,  unequal. 
Example,  A.  Acbaius,  PI.  XVI..  Fig.  3. 

Si/nonyma,   Feneatrolla,   Bolten;    Cepa,   Humph.   Aenigma, 
Ko<ih. 
S/it/l  sub-orbicular,  veTy^Kiia'tAe,  t^wislvvtwxt,  and  slightly 
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larl^  'witldn,  attached  by  a  plug  passing  throngli  a  Hole  or 
otcbi  in  tlie  right  valve :  upper  valve  convex,  smooth,  lamellar 
T  strisLterl ;  Interior  with  a  sub-marginal  cartilage-pit,  and 
bxLi  AiXLScular  impressions,  3  sub-central,  and  one  in  front  of 
ih.e  cartilage  (see  Fig.  213,  p.  402) :  lower  valve  concave,  with  a 
leep,  rounded  notch  in  front  of  the  cartilage  process ;  disk  with 
a  single  (adductor)  impression. 

Aninial  with  the  mangle  open,  its  margins  with  a  short  double 
fringe ;  lips  membranous,  elongated ;  palpi  fixed,  striated  on 
both,  sides ;  gills  2  on  each  side,  united  posteriorly,  the  outer 
laminse  incomplete  and  free  ;  foot  small,  cylindiical,  subsidiary 
to  a  lamellar  and  more  or  less  calcified  byssal  plug,  attache^  to 
the  Tipper  valve  by  three  muscles ;  adductor  muscle  behind  the 
byssal  muscles,  small,  composed  of  two  elements;  sexes  dis- 
tinct ;  ovary  extending  into  the  substance  of  the  lower  mantle- 
lobe. 

In  A,  pemoidesj  from  California,  there  is  an  anterior  {pedal) 
xnusoular  impression  in  both  valves. 

**  There  is  no  relationship  of  affinity  between  Ammia  and 
Terehratiila,  but  only  a  resemblance  through  formal  analogy; 
tlie  parts  which  seem  identical  are  not  homologous.'*  (Forbes.) 
The  Anomiae  are  found  attached  to  oysters  and  other  shells, 
and  frequently  acquire  the  form  of  the  surfaces  with  which 
their  growing  margins  are  in  contact.    They  are  not  edible. 

IHstributio'n,  20  species.  North  America,  Britain,  Black  Sea, 
India,  Australia,  West  America,  Icy  sea.  Low  water  —  100 
fathoms. 

Fossil,  36  species.  Oolite  — .  Chili,  United  States,  Europe, 
India. 

Sub-genera,  Flacunomia  (Cumingii),  Brodorip.  Synonym, 
Pododesmus,  Phil.  P.  macroschisma,  PI.  XVI.,  Fig.  4.  Upper 
valve  with  only  two  muscular  impressions ;  the  pedal  scar 
radiately  striated ;  the  byssal  plug  is  often  fixed  in  the  lower 
valve,  and  its  muscle  becomes  (functionally)  an  adductor.  Dis- 
tribution,  13  species.  West  Indies,  Britain  (P.  patelli/ormis). 
New  Zealand,  California,  Behring's  Sea,  Ochotsk.  —  50 
fathoms. 

Lhhanomia  (Grayana),  Bouchard,  Shell  eared  like  Lima* 
Foasily  4  species.     Devonian ;  Boulonnais,  China  ? 

Placuna,  Solander. — ^Window-Shell. 

Etymology y  plakouSy  a  thin  cake. 

Example,  P.  sella,  PI.  XYI.,  Fig.  5. 

Shell  suborbicular,  compressed,  translucent,  free,  resting  on 
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the  rigKt  yalve  ;  hinge  area  narrow  and  obsonre ;  cartilage 
supported  by  two  diverging  ridges  in  the  right  valve  and  cor- 
responding grooves  in  the  left ;  muscular  impressions  double, 
the  larger  element  round  and  central,  the  smaller  distinct  and 
crescent  shaped,  in  front  of  it. 

The  Placunae  are  very  closely  allied  to  Anomia;  and  many 
intermediate  forms  may  be  traced.  The  shell  of  each  consists 
entirely  of  sub-nacreous,  plicated  laminae,  peculiarly  separable, 
and  occasionally  penetrated  by  minute  tubuli.  (Carpenter.)  P. 
6eltaf  called,  from  its  shape,  the  "  saddle-oyster,"  is  remarkably 
striated.  In  P.  placenta,  PL  XVI.,  Fig.  6,  the  anterior  carti- 
lage ridge  is  only  half  as  long  as  the  other,  which  appears  to  be 
connected  with  the  economy  of  the  shell  when  young ;  in  speci- 
mens 1  inch  across,  there  is  a  pedal  imnression  below  the 
cartilage  grooves  of  the  upper  valve,  and  a  shallow  sinus  in  the 
margin  of  the  lower  valve,  indicating  a  slight  byssal  attach- 
ment at  that  age. 

Flacuna*  is  essentially  like  Anomia,  having  the  generative 
system  attached  to  the  right  mantle-lobe,  and  the  ventricle 
exposed.  The  mantle-margin  is  cirrated,  and  furnished  with  a 
curtain,  as  in  Pecten ;  the  foot  is  tubular  and  extensile,  but  has 
no  distinot  muscles  except  the  small  one,  whose  existence  in 
P.  placenta  (PL  XVI.,  Fig.  6)  we  had  predicated  from  examina' 
tion  of  the  shell,  f  The  small  muscular  impressions  before 
and  in  the  rear  of  the  adductor  are  produced  by  mispensors 
of  the  gills. 

Distrihutiorij  4  species.     Scinde,  North  Australia,  China. 

Sub-genera.  Caroh'a,  Cantraine,  1835  (after  Prince  Charles 
Bonaparte).  Synonym,  Homiplacuna,  Or,  Sby.  Type,  C.  placu- 
noidos,  PL  XVI.,  Fig.  7.  Shell  like  Placuna;  hinge,  when 
young,  like  Anomia,  with  a  byssal  plug  passing  through  a 
small  deep  sinus  in  front  of  the  cartilage  process,  which  is  closed 
in  the  adidt.  Distribution,  3  species.  (British  Museum),  Tertiary, 
Egypt;  America? 

Placunopsis,  Morris  and  Lycett.  P.  Jurensis,  Roemer.  Snb- 
orbicular,  upper  valve  convex,  radiately  striated,  or  taking  the 
foiTQ  of  the  surface  to  which  it  adheres ;  lower  valve  flat ;  liga- 
mental  groove  sub-marginal,  transverse ;  muscular  impression 
lar^e,  sub-central.     Fossil  4  species.     Lower  Oolites,  Europe. 

Placenta,  Eetzius.  Cartilage  grooves  slightly  divergent,  the 
posterior  one  the  longer  of  the  two  ;  muscular  impression  sub- 
central. 

*  Orifrinnl  figures  and  descriptions  will  be  found  in  the  An.  Nat.  Hist.  1856,  p.  22. 
t  This  organ  appears  to  represent  the  br/ssal-sheath  of  Anomia,  rather  than  the  foot, 
as  Uiere  is  no  other  opemng  iot  W\e  ^%aa«i%ft  qI  «.\j'5%waa. 
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PBcteS,  0.  F.  Holler.     Scallop. 

Siymohgtl,  prden,  a,  comb. 

Type,  P.  mazimuB  (Janira,  Scliuin.) 

Synonym*,  Argue,  Poli.  Diecites,  Sdil.  Amusinin,  MubUeldt. 

Shdl  Bub-orbicular,  regular,'  resting  on  the  rigtt  valve, 
turoaUf  oniament«d  witli  radiating  riba ;  beaks  approximate, 
eared  ;  anterior  ears  most  prominent ;  posterior  side  a  little 
oblique ;  rightTalve  most  convex,  with  a  notch  below  the  front 
eal-;  Ikinge-margins  straight,  united  by  a  narrow  ligament; 
oaftilage  internal,  in  a  central  pit ;  adductor  impreseioo  double, 
obscure ;  pedal  impressiDn  only  in  tlie  left  valve,  or  obsolete 
fPig.  210). 

Aaimal  wilb.  the  mantle  quite  open,  its  margins  double,  the 
inner  pendent  like  a  curtaih 
(m)  finely  fHnged ;  at  its 
baae  a  row  of  Conspicuous 
round  black  eyes  [ocdli)  sur- 
rounded by  tentacular  fila- 
mente ;  gills  (fir)  exceed- 
ingly delicate,  crescent- 
dhaped,  q^uite  disconnected 
posteriorly,  having  separate 
titcurrent  canals ;  lips  folia- 
ceona ;  palpi  truncated,  plain  outside,  striate^  witliin ;  fbot 
fingar-like,  grooved,  bysaiferous  in  the  young. 

iTlie  Scallop  {P.  ■maxi'muts)  and  "quin"  (P.  operculon't)  are 
uteemed  delicacies ;  the  latter  covers  extensive  banks,  especially 
on  the  north  and  west  of  Ireland,  in  15  to  25  fathoms  water. 
The  scallop  ranges  froma— 40  fathoms;  its  body  is  bright  orange, 
or  scarlet,  the  mantle  fawn-colour,  mai'bled  with  brown  ;  the 
shell  is  used  for  "scalloping"  oysters,  formerly  it  was  em- 
ployed as  a  drinking-cup,  and  celebrated  as  sudi  in  Ossian's 
"  hall  of  shells."  An  allied  species  has  received  the  name  of 
"8t.  James's  shell"  {P.  Jaa)b<eas)i  it  was  worn  by  pilgiims 
to  the  Holy  Land,  and  became  the  badge  of  several  orders  of 
knighthood,  t 

Most  of  the  Pedeni  spin  a  byssus  when  young,  and  some, 
like  P.  variua,  do  so  habitually ;  P.  nivtut  moors  itself  to  the 
fronds  of  the  tangle  {LaJninaria). 
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Bklg'^t^,  gaping,  posterior  rounded,  usually  close;  umbones 
axt;,  eaxed ;  valves  smooth,  punctate-striate,  or  radiately 
D\>ed.  CLud.  imbricated;  hinge  area  triangular,  cartilage  pit 
antxcA  ;  adductor  impression  lateral,  large,  double;  pedal 
ei^axa  t2,  small. 

A^tximcUy   mantle-margins  separate,   inner    pendent,  fringed 
mtih.     long    tentacular    filaments,   ocelli  inconspicuous;    foot 
^ager-like,   grooved;    lips   with    tentacular   filaments,    palpi 
BDiall,  striated  inside ;  gills  equal  on  each  side,  distinct. 

Tlie  shell  is  always  white ;  its  outer  layer  consists  of  coarsely- 
plicated  membranous  lamellae ;  the  inner  layer  is  perforated  by 
minute  tubuli,  forming  a  complete  network.     (Carpenter.) 

The  Limas  are  either  free  or  spin  a  byssus ;  some  make  an 
artificial  burrow  when  adult,  by  spinning  together  sand  or  coral- 
fragments  and  shells,  but  the  habit  is  not  constant.  (Forbes.) 
The  burrows  of  Z.  hians  are  several  times  longer  than  the  shell, 
and  closed  at  each  end.  (Charlesworth.)  **  This  species  is 
pale  or  deep  crimson,  with  an  orange  mantle ;  when  taken  out 
of  its  nest  it  is  one  of  the  most  beautiful  marine  animals  to  look 
upon,  it  swims  with  great  vigour,  like  the  scallop,  by  opening 
and  closing  its  valves,  so  that  it  is  impelled  onwards  or  upwards 
in  a  succession  of  jumps.  The  filaments  of  the  fringe  are 
easily  broken  oflf,  and  seem  to  live  many  hours  after  they  are 
detached,  twisting  themselves  like  worms."  (Landsborough.) 
Z.  spinom  has  conspicuous  ocelli,  and  short  filaments. 

Sub-genera  J  lAmatvla^  S.  Wood.  L.  sub-auriculata,  PI.  XVI., 
Fig.  13.  Valves  equilateiul ;  8  species.  Greenland — Britain. 
Fossil,  Miocene — .    Europe. 

Limcea,  Bronn.  L.  strigilata,  PI.  XVI.  Fig.  14.*  Hinge 
minutely  toothed. 

Foaail,  4  species.  Lias — Pliocene.  The  recent  Limcea  ? 
Sarsii  (Loven),  Norway  (=L.  crassa  of  the  -33gean  ?)  has  the 
mantle-border  plain.  Some  of  the  larger  recent  species  have 
obscure  lateral  teeth. 

Distribution,   20    species.      Norway,   Britain,   West   Indies, 

Canaries,  India,  Australia ;  1 — 150  fathoms.    The  largest  living 

species  {L.  excavata,  Chemn.)  is  found  on  the  coast  of  Norway. 

7' os5i7,  200  species.     Carb.?    Trias — .    United  States,  Europe, 

India.     The  so-called  Plagiostoma  spinosum  is  a  Spondylus. 

Spondylus  (Pliny)  L.     Thorny-oyster. 

Type,  S.  gsedaropus,  L. 

Example,  S.  princeps,  PL  XVI.,  Fig.  15 

*  After  Bronn ;  the  figure  in  Brocchi  does  not  show  the  teeth. 
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SynonymSy  Dianehora,  Sby.    Podopsis,  Lam.    Pachytes,  Defr. 

Shell  irregular,  attached  by  the  right  valve,  radiately  ribbed, 
spiny  or  foliaceous ;  umbones  remote,  eared ;  lower  valve  with 
a  triangalar  hinge-area,  cartilage  in  a  central  groove,  nearly  or 
quite  covered ;  hinge  of  two  curved  interlocking  teeth  in  each 
valve ;  adductor  impression  double. 

Animaly  with  the  mantle  open  and  gills  separate,  as  in  Pecten; 
lips  foliaceous,  palpi  short ;  foot  small,  cylindrical,  truncated. 

In  aged  specimens  the  circular  portion  of  the  muscular  scar 
exhibits  dendritic  vascular  markings.  The  lower  valve  is 
always  most  spiny  and  least  coloured ;  in  some  species  (like  8, 
imperialis)  the  shell  is  scarcely,  if  at  all,  attached  by  its  beak 
or  spines.  The  inner  shell-layer  is  very  distinct  from  the  outer, 
and  always  wanting  in  fossil  specimens  from  calcareous  rocks, 
then  called  Dianchoroe,  Specimens  from  the  Miocene  of  St. 
Domingo,  which  have  lost  this  layer,  contain  a  loose  mould  of 
the  original  interior.  Water-cavities  are  common  in  the  inner 
layer,  the  border  of  the  mantle  having  deposited  shell  more 
rapidly  than  the  umbonal  portion.  (Owen,  Mag.  Nat.  Hist. 
1838,  p.  409.) 

Distribution^  68  species.  West  Indies,  Canaries,  Mediter- 
ranean, India,  Torres  Straits,  Pacific,  West  America : — 105 
fathoms. 

Fossil,  80  species.     Carb— .     Europe,  United  States,  India. 

Sub-genus y  Fedumy  Brug.  P.  spondyloides,  PI.  XVI., 
Pig.  16.  Shell  thin,  smooth,  compressed,  attached  by  a  byssus 
passing  through  a  deep  notch  in  the  right  valve.  Inhabits 
coral-reefs,  where  it  is  found  half-embedded ;  Red  Sea,  Indian 
Ocean,  Mauritius,  Chinese  Seas. 

Plicatula,  Lamarck. 

Etymology y  plicatuSy  plaited. 

Typcy  P.  cristata,  PI.  XVI.,  Pig.  11 

Shell  irregular,  attached  by  the  umbo  of  the  right  valve; 
valve  smooth  or  plaited ;  hinge-area  obscure ;  cartilage  quite 
internal ;  hinge- teeth,  two  in  each  valve ;  adductor  scar  simple. 

Animal  resembles  spondylus, 

DistributioUy  9  species.  West  Indies,  India,  Philippines, 
Australia,  West  America. 

Fossily  40  species.  Trias — .  United  States,  Europe,  Algeria, 
India. 

P.  Mantdli  (Lea)  Alabama,  has  the  valves  eared. 
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FUULT  n. — AvicuuDa.  Wing-ebellB. 
meqnivBlTe,  very  oblique,  reeting  on  the  small 
md  attached  by  a  byssuH;  epider 
risma tic- cellular  (Pig.  217),  in- 
acreous;  posterior  muscular  im- 
I  largo,  sub-central;  anterior  email, 
lie  umbo  ;  pallial  line,  irregularly 
binga-line  straight,  elongated  ; 
a  anterior,  eared,  the  posterior 
;-like ;  cartilage  contained  in  one 
al  grooves ;  hinge  edentulous,  or 
ly  tootlied. 

al  with    the    mantle-lobes  free,  *Vsii 

irgins  fringed ;  foot  email,  spinning  a  byssus 
side,  crescent-shaped,  entirely  free  {Deik.)  or  mutett  to 
ler  posteriorly,  and  to  the  mantle  (as  in  the  Oyst«r,  and 
aPwten). 

nng-shells,  or  pearl-oysters,  are  natives  of  tropical  and 
,te  seas ;  there  are  no  living  species  in  aorthem  latitudes, 
dbbU  forms  are  very  n 


AvicuLA  (Klein),  Bruguiere. 

alogi/,  avtcula,  a  little  bird. 

A.  hirundo,  PI.  SVI.,  Fig.  18. 

obliquely  oval,  very  inequiyalve;  right  valve  ■with  a 
sinus  beneath  the  anterior  ear;  cartilage  pit  single, 
;  hinge  with  one  or  two  small  cardinal  teeth,  and  an 
3d  poBtprior  tooth,  often  obsolete  ;   posterior  muscular 
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Distrihution,  25  species.  Mexico,  South  Britain,  Mediter- 
ranean, India,  Pacific  : — 20  fathoms. 

Fossil^  300  species.    Lower  Silurian  — .    World-wide. 

Sub-genera  Maleagn'na,  Lam.  Margaritophora,  Muhlfeldt. 
M.  margaritifera,  PL  XVI.,  Fig.  19.  The  **  pearl-oysters"  are 
less  oblique  than  the  other  aviadce,  and  their  valves  are  flatter 
and  nearly  equal ;  the  posterior  pedal  impression  is  blended 
with  that  of  the  great  adductor.  They  are  found  at  Madagascar, 
Ceylon,  Swan  River,  Panama,  &c.  Manilla  is  the  chief  port  to 
which  they  are  taken.  There  are  three  principal  kinds,  which  are 
worth  from  £2  to  £4  per  cwt. : — 1.  The  silver-lipped,  from  the 
Society  Islands,  of  which  about  twenty  tons  are  annually  im- 
ported to  Liverpool.  2.  The  black-lipped,  from  Manilla,  of 
which  thirty  tons  were  imported  in  1851.  3.  A  smaller  sort 
from  Panama,  200  tons  of  which  are  annually  imported ;  in 
1851  a  single  vessel  brought  340  tons.  (T.  C.  Archer.)  These 
shells  afford  the  **mother-o' -pearl"  used  for  orn^amental  pur- 
poses ;  and  the  "  oriental "  pearls  of  commerce  (p.  30,  31).  Mr. 
Hope's  pearl,  said  to  be  the  largest  known,  measures  2  inches 
long,  4  round,  and  weighs  1,800  grains.  Pearl-oysters  are  foimd 
in  about  12  fathom  water ;  the  fisheries  of  the  Persian  GuK  and 
Ceylon  have  been  celebrated  from  the  time  of  Pliny. 

Malleus,  Lam.  M.  vulgaris,  PI.  XYI.,Fig.  20.  The  "hammer- 
oyster  "  is  remarkable  for  its  form,  which  becomes  extremely 
elongated  with  age;  both  ears  are  long,  and  the  umbones 
central.  When  young  it  is  like  an  ordinary  Aviculay  with  a 
deep  byssal  notch  in  the  right  valve.  6  species.  China, 
Australia. 

Vulsella,  Lam.  Y.  lingulata,  PI.  XYI.,  Pig.  21.  Synonymy 
Beniella,  Sw.  Shell,  oblong,  striated,  sub-equivalve ;  umbones 
straight,  earless.  Often  found  imbedded  in  living  sponges. 
Distribution,  1  species.  Red  Sea,  India,  Australia,  Tasmania. 
Fossily  7  species.     U.  Chalk  — .     Britain,  France. 

Pteropernay  Lycett,  1852.  P.  costatula,  Desl.  Shell  with  a 
long  posterior  wing ;  hinge-line  bordered  by  a  groove ;  anterior 
teeth  numerous,  minute ;  posterior  one  or  two,  long,  nearly 
parallel  with  the  hinge-margin.  Fossil y  3  species.  Bath  oolite ; 
Britain,  France. 

?  Aucdla  (Pallasii),  1846.  Ycry  inequivalve ;  left  umbo  pro- 
minent, earless ;  right  valve  small  and  flat,  with  a  deep  sinus 
beneath  the  small  anterior  car.  Fossil,  4  species,  Permian  — 
Gault.  Europe.  "  In  ^.  cygnijpes  we  find  no  trace  of  prismatic 
cellular  structure  or  nacro,  but  the  coarsely  corrugated  and 
somewhat  tubular  Btxuctuie  oi  tli^a  P^cteus*"     (Carpenter.) 
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ychia  (bellistriata),  Hall,    1847.     Nearly  eqtdvalve, 

o"blique,   obtuaely  winged.     A,  vetusta  (Inoceramus, 

cx>xicentrically  furrowed ;  the  right  valve  has  a  small 

ear  (usually  concealed)  separated  by  a  deep  and  narrow 

Foaeil,  12  species.     Lower  Silurian  —  Carb.  United 

"Europe. 

rdiola  (interrupta),  Broderip,  1844.    Equivalve,  gibbose, 

3ly  oval,  radiately  ribbed ;  beaks  prominent ;  hinge-area 

and  flat.    Fossil,   17  species.    Upper  Silurian  —  Dev. 

I  States,  Europe. 

irydesma  (oordata),  Morris ;  Devonian  P  New  South  Wales. 

Bquivalve,  sub-orbicular,  ventricose,  very  thick  near  the 

;  ligimental  area  long,  wide,  sub-internal ;  byssal  groove 

bo  the  umbo ;  right  valve  with  a  large,  blunt  hinge-tooth ; 

tor  impression  single,  placed  anteriorly;  pallial  line  dotted. 

•^'nca  (Isevis),  Goldf.   1832.   /S^eZ/ thick,  rather  inequivalve, 

iblique  and  broadly  winged ;  beaks  anterior;  sinus  shallow ; 

-area  long,  straight,  narrow,  striated  lengthwise ;  ante- 

eeth  few,  radiating ;  posterior  teeth  laminar,  elongated ; 

or  (pedal)  scar  deep,  posterior  (adtluctor)  impression  large, 

eccentric.    Fossil,  32  species.    Lower.  Silurian  —  Carb. 

d    States,  Europe,  Australia.      Pteronites    (angustatus) 

jr,  1844,  is  thinner  and  has  the  teeth,  &c.,  less  developed. 

lotis,  Bronn,  1830.     M.  Salinaria,  Schl.     Trias,  Hallein. 

iiely    oval,   compressed,   radiated;    anterior    side    short, 

ed ;  posterior  slightly  eared. 

xmym,  ?  Halohia  (salinarum)  Br.  1830.     Trias,  Hallstadt. 

oval,  radiated,  compressed,  with  a  shallow  sinus  in  front ; 

-line  long  and  straight. 

PosiDONOMYA,  Bronn. 

lonyrriy  Posidonia,  Br.  1838  (not  Konig).   Poseidon,  Ncptiive- 

oe,  P.  Becheri,  PI.  XVI.,  Fig.  22. 

it    thin,    equivalvo,   compressed,    earless,    concentric-aUy 

wed ;  hinge-line  short  and  straight,  edentulous. 

J8i7,  50  species.    Lower  Silurian  —  Trias.     United  States, 

pe. 

?  AvicrLO-PECTEN,  M'Coy,  1862. 

^,  Pecten  granosus,  Sby.     Min.  Con.  t.  574. 
^  inequivalve,  sub-orbicular,  eared ;  hinge-areas  flat,  with 
t  long,  narrow  cartilage  furrows,  slightly  oblique  on  each 
^Ke  umbones  ;  right  valve  with  a  deep  and  narrow  byssal 
t>eiieath  the   anterior   ear;    adductor  impression  large, 

T  3 
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Bimple,  sub'central ;   pedal  scar  small  and  deep,  beneatli  the 
timbo. 

Fossil  (see  Peoten).  Lower  Silurian  —  Carb.  Spitzbergen  — 
Australia. 

GervillIA,  Defrance. 

Etymology^  dedicated  to  M.  Gerville,  a  Freucli  naturalist. 

Example,  G.  anceps,  Pi.  XTII.,  Fig.  1. 

Shell  like  Avicula;  elongated;  anterior  ear  sniall,  posterior 
wing-like ;  area  long  and  flat,  cartilage  pits  several,  wide  apart  J 
hinge^teetli  obscure,  diverging  posteriorly. 

Fossily  37  species.     Carb.  —  Chalk.    Europe. 

Sub-germs  ?  BahewelUa,  King.  B»  ceratophaga,  Schl*  Fossil, 
6  species.  Permian,  Britain,  Germany,  Eussia.  Shell  amall, 
inequivalve,  cartilage  pits  2 — 5  ;  hinge  with  anterior  and  pos- 
terior teeth;  anterior  muscular  impression  and  pallial  line 
distinct. 

Perna,  Bruguiere. 

Etymology y  pema^  a  shell-fish  (resembling  a  gammon),  Pliny. 
Synonyms,   Melina,  Eetz.      Isognomon,    Klein.      PedaUon, 

Solander. 

Type,  P.  ephippium,  L.     PL  XYII.,  Pig.  2. 

Shell  nearly  equivalye)  compressed,  sub-quadrate  ;  area  wide, 
cartilage  pits  numerous,  elongated,  close-set ;  right  valve  with 
a  byssal  sinus ;  muscular  impression  double. 

The  Pernas  vary  in  form  like  the  Aviculce;  some  are  very 
oblique,  some  very  inequivalve,  and  many  fossil  species  have 
the  posterior  side  produced  and  wing-like.  In  some  Tertiary 
Pernas  the  pearly  layer  is  an  inch  thick. 

Distrihution,  18  species.  Tropical  seas;  West  Indies  — •  India 
—  "West  America. 

Fossil,  30  species.     Trias  — .     United  States,  Chili,  Europe. 

Suh-genera,  Crenatula,  Lamk.  C.  viridis,  PI.  XVI.,  Fig.  24* 
Shell  thin,  oblong,  comi)ressed  ;  byssal  sinus  obsolete  ;  cartilage 
pits  shallow,  crescent-shaped.  Bistrihution,  8  species,  North 
Africa,  Eed  Sea  —  China ;  in  sponges.     Fossil,  4  species. 

Hypotrema,  D'Orb,  1853.  H.  rupellensis  (  =  ?  Pulvinites 
Adansonii,  Defrance,  1826) ;  Coralrrag,  Bochelle.  Shell  oblong, 
inequivalve ;  right  valve  flat  or  concave,  with  a  round  byssal 
foramen  near  the  hinge ;  left  valve  convex,  with  a  muscular 
impression  near  the  umbo ;  hinge-margin  broad,  curved,  with 
aZ^out  twelve  close-set  txauaNOTa^  c«jt\iAa.'^«^  ^qq^^%* 


*■  *■ 
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iNOCERAMtJS,  Sowerby  (1814). 

Stffmoloffy,  is  (inos),  fibre^  keramos^  shell. 

Example,  I.  sulcatos,  PL  XYn.>  Fig.  3. 

Synonymy  Gatillus,  Brongn. 

Shell  inequivalve,  ventricose,  radiately  or  concentrically 
furtowed,  tunbones  prominent ;  binge-line  straight,  elongated ; 
cartilage  pits  transverse,  numerous,  close-set. 

This  genus  differs  ^m  Pema  chiefly  in  form.  J.  involutua 
has  the  left  yalye  spiral,  the  right  opercular.  7.  Cuvieri  attains 
the  length  of  a  yaxd^  Large  flat  fragments  are  common  both 
in  the  chalk  and  flints,  and  are  often  perforated  by  the  Cliona, 
Hemispherical  pearls  have  been  found  developed  from  their 
inner  surface,  and  spherical  pearls  of  the  same  prismatic-cellular 
structure  occur  detached,  in  the  chalk.  (Wetherell.)  The  /«o- 
terami  of  the  gault  are  nacreous. 

Fossil,  15  species.  P  Silurian  —  Chalk.  South  America, 
United  States,  Europe,  Algeria,  Thibet. 

PiKKA,  L. 

Etymology,  pinmt,  a  fln  or  wing. 

Type,  P.  squamosa,  PL  XVI.,  Fig.  23. 

Shell  equivalve,  wedge-shaped;  umbones  quite  anterior; 
posterior  side  truncated  and  gaping ;  ligamental  groove  linear, 
elongated ;  hinge  edentulous ;  anterior  adductor  scar  apical, 
posterior  sub^central,  large,  ill-deflned ;  pedal  scar  in  front  of 
posterior  adductor. 

Animal  with  the  mantle  doubly  fringed;  foot  elongated, 
grooved,  spinning  a  powerful  byssus,  attached  by  large  triple 
muscles  to  the  centre  of  each  valve ;  adductors  both  large ;  palpi 
elongated ;  gills  long. 

Distribution,  30  species*  United  States,  Britain,  Mediter- 
ranean, Australia,  f^iflc,  Panama. 

Fossil,  00  species.  Devonian  — .  United  States,  Europe, 
South  India. 

The.  shell  of  the  Pinna  attains  a  length  of  two  feet ;  when 
young  it  is  thin,  brittle,  and  translucent,  consisting  almost 
entirely  of  prismatic  cell-layers;  the  pearly  lining  is  thin, 
divided,  and  extends  less  than  half-way  from  the  beak.  Some 
fossil  Pinnas  crumble  under  the  touch  into  their  component 
fibres.  The  living  species  range  from  extreme  low  water  to 
60  fathoms  ;  they  are  moored  vertically,  and  often  nearly  buried 
in  sand,  with  knife-like  edges  erect.  The  byssus  has  sometimes 
been  mixed  with  silk,  spun,  and  knitted  into  gloves,  &c.    (Brit. 
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Inown  cause  they  are  at  times  extremely  deleterious.  The 
consumption  of  mussels  in  Edinburgh  and  Leith  is  estimated 
at  400  bushels  (=  400,000  mussels)  annually ;  enormous  quan- 
tities are  also  used  for  bait,  especially  in  the  deep  sea  fishery, 
for  which  purpose  thirty  or  forty  millions  are  collected  yearly 
in  the  Firtii  of  Forth  alone.  (Dr.  Knapp.)  Mussels  produce 
small  and  inferior  pearls.  At  Port  Stanley,  Falkland  Islands, 
Mr.  Macgillivray  noticed  beds  of  mussels  which  were  chiefly 
dead,  being  frozen  at  low-water.  M,  hiloctUarie  (Septifer, 
Becluz)  has  an  umbonal  shelf  for  the  support  of  the  anterior 
*  adductor,  like  Dreissena ;  it  is  found  at  Mauritius  and  Australia. 
3f.  exustus  (Brachydontes,  Sw.)  has  the  hinge-margin  denti- 
culated continuously. 

Distributiorit  66  species.  World-wide.  Ochotsk,  Behring's 
Sea,  Bussian  Ice-meer;  Black  Sea,  Cape  Horn,  Cape,  New 
Zealand. 

Fo88ily  100  species.  Silurian  — .  United  States,  Europe, 
South  India. 

P  Myaltna,  Koninck,  1842. 

TypeSf  M.  Goldfrissiana,  £on,  Carb.  M.  acuminata,  Sby. 
Permian. 

8hdl  equiyalye,  mytili-form ;  beaks  nearly  terminal,  septi- 
fsrous  internally;  hinge-margin  thickened,  flat,  with  several 
longitudinal  cartilage-grooyes ;  muscular  impressions  two ; 
pallial  line  simple. 

Foaail,  6  species.  Carb.  —  Permian.  Europe.  The  liga- 
mental  area  resembles  that  of  the  recent  Area  ohliquata, 
Chemn.    India. 

MoDlOLA,  Lam.    Horse-mussel. 

Etymology y  modioluBy  a  small  measure,  or  drinking-vessel. 

Example,  M.  tulipa,  PI.  XVII.,  Fig.  6.  M.  modiolus,  p.  403, 
Fig.  214. 

8hdl  oblong,  inflated  in  front ;  umbones  anterior,  obtuse ; 
hinge  toothless;  pedal  impressions  three  in  each  yalve,  the 
central  elongated ;  epidermis  often  produced  into  long  beard- 
like fringes. 

Animal  with  the  mantle-margin  simple,  protruding  in  the 
branchial  region ;  byssujs  ample,  flue ;  palpi  triangular,  pointed. 

The  Modioke  are  distinguished  from  the  Mussels  by  their 
habit  of  burrowing,  or  (spinning  a  nest.  Low  water — 100 
fathoms. 


42^  MAKtTAL  oir  Tfie  notxtrscA. 

Diatrihutiony  70  species,  chiefly  tropical;  M,  modiolus,  Arctic 
seas  —  Britain. 

Foasily   160   species.     Silurian?    Lias  — .     United  States, 
Eoropei  Thibet,  South  India.  ^ .   

Sub-genera.  Lithodomtu,  Guy.  M.  lithophaga,  PL  XYH., 
Fig.  7.  Shell  cylindrical,  inflated  in  front,  wedge-shaped  behind; 
epidermis  thick  and  dark;  interior  nacreous.*  DistribtUioni 
40  species.  West  Indies  — *  K'eW  Zealand.  Fossil,  35  species. 
Garb.  — .  Eui-ope,  United  States.  The  "date-sheU"  bores 
into  corals,  shells  (Fig.  2d,  p.  34),  and  the  hardest  limestone 
rocks ;  its  burrows  are  shaped  like  the  shell,  and  do  not  admit ' 
of  free  rotatory  motion.  The  animal,  which  is  eaten  in  the 
Mediterranean,  is  like  a  common  mussel ;  in  L,  patagonicus  the 
siphons  are  produced.  Like  other  burrowing  shell-fish,  they 
are  luminous.  Perforations  of  Lithodo^mi  in  limestone  clifi's, 
and  in  the  columns  of  the  Temple  of  Serllpis  at  Puteoli,  haye 
afforded  conclusive  evidence  of  changes  in  the  level  of  sea-> 
coasts  in  modern  times.     (Lyell's  **  Principles  of  Geology.") 

Crenella^  Brown.  G.  discors,  PL  XVII.,  Fig.  8.  (Lunistes, 
Sw.  Modiolaria,  Beck.)  SJiell  short  and  tumid,  partly  smooth, 
and  partly  ornamented  with  radiating  striee;  hinge-margin 
crenulated  behind  the  ligament ;  interior  brilliantly  nacreous. 
Animal  with  the  anal  tube  and  branchial  margins  prominent. 
Distribution,  24  species,  Temperate  and  arctic  seas ;  Nova 
Zembla,  Ochotsk,  Britain,  New  2iealand.  Low  water  — » 40 
fathoms.  Spinning  a  nest,  or  hiding  amongst  the  roots  of  sea- 
weed and  corallines.  M.  marmorata,  Forbes,  burrows  in  the 
test  of  Aacidia,  Fossil,  12  species.  Upper  Qreensand  — . 
Europe. 

Modiolarca  (trapezina),  Gray ;  Falkland  Islands  —  Kerguelen, 
attached  to  floating  sea-weed  ;  mantle-lobes  united,  pedal  open- 
ing small,  foot  with  an  expanded  sole,  front  adductor  round. 
M.  ?  pelagica,  PL  XYII.,  Fig.  6,  is  found  burrowing  in  floating 
blubber,  off  the  Cape.     (Forbes.)    2  living  species. 

?  Mytilimeria  (Nuttallii),  Conrad.  Shell  irregularly  oval,  thin, 
edentulous,  gaping  posteriorly ;  umbones  sub-spiral ;  ligament 
short,  semi-internal.  Distribution^  California;  animal  gre- 
garious, forming  a  nest. 

ModioJopsis  (mytiloides),  Hall,  1847  ( :^  Cypricardites,  part, 
Conrad.  Lyonsia,  part,  D'Orb.).  Shell  like  modiola,  thin  and 
smooth,  front  end  somewhat  lobed;    anterior  adductor  scar 

*  The  outer  shell-layer  has  n  tnbulif  stnlctuife ;  the  tubes  lire  excessively  minute, 
Bcldom  brandling,  oblique  aud  parol^eV.    <Car^e,wvex.\ 
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largd  and  oval.  Fossil^  15  species.  Silurian,  United  Stated, 
Europe. 

?  Orthonotua  (pholadis),  Conrad.  Lower  Silurian,  New  YoA* 
Shell  elongated,  margins  parallel,  umbones  anterior,  back 
plaited.* 

Myrinay  Adams.  Modiola  pelagica^  has  the  mantle  open  J 
the  ^ell  is  peculiar  from  the  large  size  of  the  anterior  musculai* 
impression;  and  the  subcentral  umbones  distinguish  it  from 
Modiolarca, 

HoplomytiluB  (crassus),  Sdbgr.  Devonian^  Nassau.  Shell  with 
a  musculat  plate  in  the  umbo,  like  Septi/er.  The  Mytihis 
9qaamogtM,  Sby.  Magnesian  limestone,  Brit.,  has  a  similar  plate. 

HiPPOMYA.    Salter. 

Shell  gibbous,  with  anterior  inflated  close  beaks,  a  long 
cardinal  edge  j  anterior  edge  short,  rounded,  and  separated  by  a 
strong  sinus  from  the  inflated  posterior  ridge  and  slope. 

Fossil,  1  species.    Devonian. 

Dbeissena,  Van  Beneden. 

Etyvnoloffy,  dedicated  to  Dreyssen,  a  Belgian  physician. 

Synonyms,  Mytilomya,  Cantr.  Congeria,  Partsch.  Ticho- 
gonia,  Bossm. 

Type,  D.  polymorpha,  H.  XYII.,  Fig.  9.  (Mytilus  Volgae, 
Chemn.) 

iS^^  Jike  MytiluSf  without  its  pearly  lining ;  inner  layer  com- 
posed of  large  prismatic  shells;  um- 
bones terminal ;  valves  obtusely  keeled ; 
right  valve  with  a  slight  bjrssal  sinus ; 
anterior  adductor  supported  on  a  shelf 
within  the  beak ;  pedal  impression  single,  ^ 
posterior. 

Animal  with  the  mantle  closed ;  byssal 
orifloe  small ;  and  siphon  very  small,  coni- 
cal, plain,  branchial  prominent,  fringed        *'^-  218*  Dreiuena* 
inside ;  palpi  small,  triangular ;  foot-muscles  short  and  thick, 
close  in  front  of  the  posterior  adductor. 

D,  polymorpha  is  a  native  of  the  Aralo- Caspian  rivers ;  in 
1824  it  was  observed  by  Mr.  J»  Sowerby  in  the  Surrey  docks, 

*  Hall  and  Salter  emplm  the  name  Ortfionofus  tot  snch  shells  as  9olen  eonstrietuM^ 
Sandb.  Devonian,  Germany- 1  Sanguinoliieg  anguliferus^  M'Coy,  U.  Silniian,  Kendal ; 
and  Solenopsis  fhinor,  M'Coy,  Carb.  limestone,  Ireland.  M.  D'Orbigny  has  mistaken 
the  plaits  for  teeth,  and  placed  the  genus  with  Nucuia.  The  recent  M.  plicata^  Lam., 
from  Nicobar  Islandi»  has  the  same  long,  straight  back  and  plaited  dorsal  regimu 
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t«  which  it  appears  to  haye  been  brought  with  foreign  timber, 
in  the  holds  of  vessels.  It  has  since  spread  into  the  canals, 
docks,  and  rivers  of  many  parts  of  England,  France,  and 
Belgium,  and  has  been  noticed  in  the  iron  water-pipes  of 
London,  incrusted  with  a  ferruginous  deposit.     (Cunnington.) 

Distrilmtiony  15  species.     Europe,  America,  Africa. 

Foaaily  13  species.     Eocene^ — .    Britain,  Germany. 

Family  IV. — ^Aroad^. 

Shed  regular,  equivalve,  with  strong  epidermis ;  hinge  with 
a  long  row  of  similar,  comb-like  teeth ;  pallial  line  distinct ; 
muscTjJar  impressions  subequal.  Structure  corrugated,  with 
vertical  tubuH  in  rays  between  the  ribs  or  striae.     (Carpenter.) 

Animal  with  the  mantle  open ;  foot  large,  bent,  and  deeply 
grooved ;  gills  very  oblique,  united  posteriorly  to  a  membranous 
septum. 

Aboa,  L. 

Etyrnologyy  arca^  a  chest. 

Type,  A.  Nose,  PI.  XYII.,  Fig.  12. 

Synonyms yBaTb&tia,,  Gray;  Anomalocardia,  Klein;  Scapharoa, 
Gray ;  Scaphula,  Benson. 

Examples,  A.  granosa,  PI.  XVii.,  Fig.  10.  A.  pexata.  Fig.  11. 
A.  zebra,  Fig.  13. 

Shell  equivalve  or  nearly  so,  thick,  sub-quadrate,  ventricose, 
strongly  ribbed  or  cancellated ;  margins  smooth  or  -dentated, 
close  or  sinuated  ventrally ;  hinge  straight,  teeth  very  numerous, 
transverse;  umbones  anterior,  separated  by  a  flat,  lozenge- 
shaped  ligamental  area,  with  numerous  cartilage-grooves; 
pallial  line  simple ;  posterior  adductor  impression  double ; 
pedal  scars  2,  the  posterior  elongated. 

Animal  with  a  long  pointed  foot,  heeled,  and  deeply  groved; 
mantle  furnished  with  ocelli ;  palpi  0 ;  gills  long,  narrow,  less 
striated  externally,  continuous  with  the  lips ;  hearts  two,  each 
with  an  auricle. 

The  name  Bysso-arca  was  chosen  unfortunately  by  Swainson, 
for  the  typical  species  of  the  genus,  in  which  the  byssal  orifice 
is  sometimes  very  large  (PL  XVII.,  Fig.  13).  The  byssus  is  a 
horny  cone,  composed  of  numerous  thin  plates,  occasionally 
becoming  solid  and  calcareous  ;  it  can  be  cast  off  and  re-formed 
'^dth  great  rapidity.  (Forbes.)  The  Areas  with  close  valves 
have  the  left  valve  a  little  larger  than  the  right,  and  more 
ornate. 

The  Bysso-arks  secret©  t^ems^VjCi^  tA&x  ^\«vi^"s»  ^t  lQ"<?r  water, 
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in  crevices  of  rocks,  and  the  empty  barrows  of  boring  mollusks ; 
they  are  often  much  worn  and  distorted.  The  genus  Falaarca 
probably  belongs  here ;  we  have  not  been  able  to  ascertain  the 
generic  characters ;  but  they  may  be  found  in  the  Memoirs  of 
the  Oreol.  Surv.,  Canada,  Vol.  III.,  under  the  head  Cyrtodonta. 

Distribution^  140  species.  World  wide,  most  abundant  in  wEurm 
seas;  low  water — 230  fa.thoms  (-4.  imlricaiay  Poli).  Prince- 
Regent  Inlet  (j4.  glacialis).  A  acaphula,  Benson,  is  found  in 
the  Ganges  and  its  branches,  from  Calcutta  to  Humeerpoor  on 
the  Jumna,  1,000  miles  from  the  sea.  A  second  species  has 
been  found  in  the  river  Tenasserim,  Birmah.  The  hinge  is 
edentulous  in  the  centre,  and  the  posterior  teeth  are  laminar 
and  branched ;  the  elements  of  the  posterior  muscular  impres- 
sion are  distinct. 

Fossily  400  species.  Lower  Silurian — .  United  States, 
Europe,  South  India. 

CxTCTJULSL/L,  Lamarck. 

Etymology,  cucuUvSy  a  cowl. 

Type,  C.  concainerata,  PL  XVII.,  Fig.  14. 

Shell  sub-quadrate,  ventricose ;  valves  close,  striated ;  hinge- 
teeth  few  and  oblique,  parallel  with  the  hinge-line  at  each  end ; 
posterior  muscular  impression  bounded  by  an  elevated  ridge. 

Distribution,  2  species.    Mauritius,  Nicobar,  China. 

Fossil,  240  species.  Lower  Silurian.  North  America,  Pata- 
gonia, Europe. 

8ub-genu6,  Macrodon,  Lycett.  M.  Hirsonensis,  PI.  XVII. , 
Fig.  15.  iSAcWwith  a  few  oblique  anterior  teeth  and  one  or 
more  long  laminar  posterior  teeth.  The  Ark-shells  of  the 
Palaeozoic  and  secondary  strata  have  their  anterior  teeth  more 
or  less  oblique,  like  Area,  the  posterior  teeth  parallel  with  the 
hinge-line  like  Cucullcea ;  their  valves  are  close  or  gaping  below  ; 
their  umbones  frequently  sub-spiral;  and  the  hinge-area  is 
often  very  narrow,  and  in  some  species  only  the  posterior  moiety 
is  visible. 

FarcUlelopipedum,  Klein.  The  outermost  hinge-teeth  short, 
and  perpendicular  to  the  hinge-line;  teeth  developed  along 
the  whole  length  of  the  hinge. 

Pectuncttltjs,  Lam. 

Type,  P.  pectiniformis,  PI.  XVII.,  Fig.  16.  (Area  pectun- 
culus,  L.) 

Shell OTbiculax,  nearly  equilateral,  smooth  or  radiatoly  striated; 
umbones  central,  divided  by  a  striated  ligamental  area  \  hin^o 
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with  a  semicircular  row  of  transverse  teeth;  adductors  sub- 
equal  ;  pallial  line  simple ;  margins  crenated  inside. 

Animal  with  a  large  crescent-shaped  foot,  margins  of  the 
sole  undulated ;  mantle  open,  margins  simple,  with  minute 
ocelli ;  gills  equal,  lips  continuous  with  the  gills. 

IHstHbutumy  58  species.  West  Indies,  Britain,  India,  New 
Zealand,  West  America;  ranging  from  8  to  60,  rarely  120 
fathoms. 

Fossil,  80  species.  Neocomian — .  United  States,  Europe 
South  India. 

The  teeth  of  Pedunculua  and  Area  increase  in  number  with 
ctge,  by  additions  to  each  end  of  the  hinge-line,  but  sometimes 
the  central  teeth  are  obliterated  by  encroachments  of  the  liga- 
ment. 

LiMOPSis,  Sassi,  1827. 

Type,  L.  aurita,  PL  XVII.,  Fig.  17. 

Synonym,  Trigonocoelia,  Nyst.     Pectunculina,  D*Orb. 

Shell  orbicular,  convex,  slightly  oblique;  ligamental  area 
with  a  triangular  cartilage-pit  in  the  centre;  hinge  with  2 
equal,  curved  series  of  transverse  teeth. 

Distribution,  4  species.  Bed  Sea  (Nyst.),  Japan,  Britain. 
Mr.  M*Andrew  has  dredged  L,  pygm^a,  living,  on  the  coast 
of  Finmark ;  it  is  a  fossil  of  the  Pliocene  of  England,  Belgium, 
and  Sicily. 

Fossil,  36  species.     Bath-oolite — .     United  States  Europe. 

NucuLA,  Lam. 

Etymology,  diminutive  of  wwa;,  a  nut. 

Example,  N.  Cobboldise,  PI.  XVII.,  Fig.  18 

Shell  trigonal,  with  the  umbones  turned  towards  the  short 
posterior  side ;  smooth  or  sculptured,  epidermis  olive,  interior 
pearly,  margins  Granulated;  hinge  with  prominent  internal 
cartilage-pit,  and  a  series  of  sharp  teeth  on  each  side ;  pallial 
line  simple. 

Animal  with  the  mantle  open,  its  margins  plain ;  foot  large, 
deeply  fissured  in  front,  forming  when  expanded  a  disk  with 
serrated  margins ;  mouth  and  lips  minute,  palpi  very  large, 
rounded,  strongly  plaited  inside  and  furnished  with  a  long  con- 
voluted appendage ;  gills  small,  plume-like,  united  behind  the 
foot  to  the  branchial  septum. 

The  Nucula  uses  its  foot  for  burrowing,  and  Professor  Forbes 
has  seen  it  creep  up  the  side  of  a  glass  of  sea- water.  The  labial 
appendages  protrude  fccom  Wv.^  siix^ll  at  the  same  time  with  the 
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foot.  N,  mirahiliSf  Adams,  from  Japan,  is  sculptured  like  the 
extinct  N,  Cobholdice, 

Distrihviion,  70  species.  United  States,  Norway,  Cape, 
Japan,  Sitka,  Chili.     On  coarse  bottoms,  from  6 — 100  fathoms. 

Fossil,  177  species.  Lower  Silurian  ? — .  Trias — .  America, 
Europe,  India. 

Sub-genera,  Nuculina,  D'Orb.*  1847.  N.  miliaris,  PI.  XVII., 
Pig.  19.  Shell  minute ;  teeth  few,  in  one  series,  with  a  posterior 
lateral  tooth.  Eocene,  France.  Nucinella  (ovalis),  Searles- 
Wood,  1850  (=Pleurodon,  Wood,  1840),  a  minute  shell  from 
the  Coralline  crag  of  Suffolk,  is  described  as  haying  an  external 
ligament. 

P  Stalagmium  (margaritaceum),  Conrad,  1833^^Myoparo  cos- 
tatus,  Lea.  Eocene,  Alabama.  P  S.Nystii,  Galeotti  (Nucunella, 
D'Orb.).  Eocene,  Belgium.  SlieU  like  Limopeia ;  ligamental 
area  narrow,  wholly  posterior. 

IsoABOA,  Munster,  1842. 

Type,  I.  subapirata,  M.     Ojdbrd  Clay,  France,  Germany. 

Synonymi  Noetia,  Gray. 

Shell  ventricose;  beaks  large,  anterior,  often  sub  spiral; 
ligament  entirely  external ;  hinge-line  curved,  with  two  series 
of  transverse  tee^,  smallest  in  the  centre ;  pallial  line  simple. 

/.  Logani  (Ctenodonta),  Salter,  Lower  Silurian,  Canada,  is 
3  inches  long,  and  has  the  ligament  preserved. 

Fossil,  14  species.  Lower  Silurian — Chalk.  North  America. 
Europe. 

Sub-genera,  CucullelJa,  M'Coy.  C.  antiqua,  Sby.  Upper 
Silurian,  Herefordshire.  Shell  elliptical,  with  a  strong  rib 
behind  the  anterior  adductor  impression. 

Lwftvlarca,  Gray.  Part  anterior  to  the  umbo  toothless,  with 
a  lunule. 

Leda,  Schumacher. 

Etymology,  Leda,  in  Greek  mythology,  mother  of  Castor  and 
Pollux. 

Synonym,  Lembulus  (Leach)  Bisso. 

Example,  L.  caudata,  PI.  XVII.,  Fig.  20. 

Shell  resembling  Nucula;  oblong,  rounded  in  front,  pjoiuced 
and  pointed  behind;  margins  even;  pallial  line  with  a  snail 
sinus ;  umbonal  area  with  a  linear  impression  joining  the  ante- 
rior adductor. 

Animal  furnished  with  two  partially-united,  slender,  unequ  il, 

*  N,  donaoiformii,  Paireysa,  from  the  White  Nile,  is  a  cnutayceoA  I  '^EBttieTia^A 
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(Dr.  Mighels.)   Fo89il,  Pliocene—.    (Crag  and  Glacial  deposits.) 
England,  Belgium. 


Fig.  220.  yoleUaHmatulaiaiterBaiteti). 

SoLENELiA,  Sowerby. 

Type,  S.  Norrisii,  PL  XYII.,  Fig.  22.     S.  omata,  Fig.  23. 

SynonymSy  Malletia,  Desm.  Ctenoconcha,  Gray.  Neilo, 
Adams. 

Shell  oval,  or  ark-shaped,  compressed,  smooth  or  concentri- 
cally furrowed,  epideiinis  olive ;  ligament  external,  elongated, 
prominent :  hinge  with  an  anterior  and  posterior  series  of  fine 
sharp  teeth;  interior  sub-nacreous;  pallial  sinus  large  and 
deep ;  anterior  adductor  giving  off  a  long  oblique  pedal  line. 

Animal  like  Toldia;  mantle-margins  slightly  fringed  and 
furnished  with  ventral  lobes ;  siphonal  tubes  united,  long,  and 
slender,  completely  retractile ;  palpi  appendiculated,  convoluted, 
as  long  as  the  shell ;  gills  narrow,  posterior ;  foot  deeply  cleft ; 
forming  an  oval  disk,  even-margined  and  striated  across. 

Diatrihviion,  2  species.  Valparaiso,  New  Zealand  (shell  like 
B*  omata), 

Fomly  1  species.    Miocene.    Point  Desire,  Patagonia. 

?  SoLEMTA,  Lamarck. 

Type,  S.  togata,  PI.  XXTI.,  Fig.  17. 

Synonym,  Solenomya,  Menke. 

Shell  elongated,  cylindrical,  gaping  at  each  end;  epidermis 
dark,  homy,  extending  beyond  the  margins ;  umbones  poste- 
rior ;  hinge  edentulous ;  ligament  concealed ;  pallial  line 
obscure.  Outer  layer  of  long  prismatic  cells,  nearly  parallel 
with  the  surface,  and  mingled  with  dark  cells,  as  in  Pinna  ; 
inner  layer  also  cellular. 

Animal  with  the  mantle  lobes  united  behind,  with  a  single 
siphonal  orifice,  hour-glass  shape,  and  cirrated ;  foot  probos- 
cidiform,  truncated  and  fringed  at  the  end;  gills  forming  a 
single  plume  on  each  side,  with  the  laminae  free  to  the  base ; 
palpi  long  and  narrow,  nearly  free. 
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The  shell  raaamblea  &lydmerit  in  the  shortnees  Of  Its  posteiiot 
side,  and  the  extraordinaiy  developmeiit  of  its  epidennia ;  the 
Bnimal  meet  resemblea  Leda  in  the  structure  of  ite  fool  and 
gilb. 

DUtribuUoti,  4  species.  United  States,  Canaries,  West  AAica 
(Gaboon  Eiver),  Mediterranaan,  Aiiattalia,  NeW  Zealand. 
Burrowing  in  mud ;  2  fathomsi 

Fo>tii,  4  species.    Carb.  — .  ■  Britain,  Belgium. 

Faiclt  v.— TEioomAD^a. 

SheU  equivalre,  close,  trigonal,  with  Uie  nmbonsB  directed 
posteriorly ;  ligament  external ;  interiot*  nacreous ;  hinge-teeth 
f^tf,  diverging  1  pallial  line  simple. 

Animal  wi&  tlie  mantle  open ;  foot  long  and  bent ;  gills  two 
on  each  side,  recmnbent ;  palpi  simple. 

THiaoiliA,  Bruguiere  (not  Anblet). 
Etymdogy,  Trigonot,  three-angled. 
Synonym,  Lyriodon,  G.  Bowerby. 

Examplr,  T.  Costata,  PI.  XVII.,  Fig.  24.    T.  pectinata,  Pig. 
221. 
Shell  thick,  tnberculated,  or  ornamented  \rith  radiatjng  or 
t:      1,1         .1  concentric  ribs ;  posterior  aide 

M^^mK^^KV^^f, °    ^^^  >  centre  tooth  of  left  rolt* 

■« ^^S^^^^^Ke^^mji—\'    divided ;  pedal  impressions  in 

^^g'C/y^J^^liWML-^    ,f     left  valve ;  anterior  adductor 

y  "■^^^^-''^y^^'lpJIIpBfc  impreBaioD  cIobb  to  the  umbo. 

'wiMC^!**"'™*'-^  Animal    with   a    long    and 

Fig.  221.  ^Lppnio  p,ai-i^ta.-        pointed  foot,  bent  sharply,  heel 

prominent,  sole  bordered  by  two  crenulated  ridges ;  palpi  small 

and  pointed ;  gills  ample,  liie  outer  smallest,  united  behind  the 

body  to  each  other  and  to  the  mantle. 

The  shell  of  Trigunia.  io  almost  entirely  nacreous,  and  usually 
wanting  or  metamorphic  in  limestone  strata ;  oasts  of  the  in- 

they slioulillerminHte  near tlieiBKrgin.lKtwosn  the  siTOWB which  indUsie  the  inhalenl 
■nd f xhalent  tniTenls :  a,a'.  Bdductaral  Al. Ilganient  i  t,t\  denial  aocJieli;  d,  niouib; 
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teriot  are  ocdled  **  liotse-heads  "  by  the  Portland  qliarry-men;* 
they  spoil  the  stone.  Silicified  casts  have  been  found  at  Tiabiyyi 
in  which  the  animal  itself,  with  its  gills,  was  preserved*  f  The 
species  with  the  posterior  angle  of  the  shell  elongated,  have  a 
siphonal  ridge  inside.  The  epidermal  layer  of  the  recent  shell 
consists  of  nucleated  cells,  forming  a  beautiful  microscopic 
object.  A  Trigonia  placed  by  Mr.  S.  Stutchbury  on  the  gunwale 
of  his  boat  leapt  overboard,  clearing  a  ledge  of  fonr  inches ;  they 
are  supposed  to  be  migratory,  as  dredging  for  them  is  very 
uncertain,  though  they  abound  in  some  parts  of  Sydney  Harbour* 

XHatributtoriy  3  species  (or  varieties  P),  Australia. 

Fossil,  100  species.  Trias  —  Chalk  (not  known  in  Ter- 
tiaries).  Europe,  United  States,  Chili,  Algeria,  Cape,  South 
India. 

Myophoeia,  Bronn,  1830. 

Type,  M.  vulgaris,  Schl* 

Synonym,  Cryptina  (Kefersteinii),  Boue. 

Shell  trigonal,  umbones  turned  forwards  ;  obliquely  keeled  ; 
smooth  or  sculptured;  teeth  2.3,  striated  obscurely,  centre 
tooth  of  left  valve  simple,  anterior  of  right  valve  prominent ; 
mould  like  Trigonia,  M,  decuaeata,  PL  XYII.,  Pig*  25,  has 
a  lateral  tooth  at  the  dorsal  angle  of  the  left  valve* 

Foasit,  16  species.    Trias  J  Germany,  Tyrol. 

Axnnrs,  Sowerby,  1821. 

Type,  A.  obscurus,  Sowerby. 

Synonym,  Schizodus,  King  (not  Waterhouse). 

Shell  trigonal,  rounded  in  front,  attenuated  behind ;  rather 
thin,  smooth,  with  an  obscure  oblique  ridge ;  ligament  eictemal ; 
hinge-teeth  2.3,  smooth,  rather  small;  anterior  adductor 
slightly  impressed,  removed  from  the  hinge,  with  a  pedal  scar 
close  to  it ;  pallial  line  simple* 

Fossil,  20  species.  Upper  Silurian  *—  Muschelkalk.  United 
States,  Europe.  Mactra  trigonia,  Goldf*  Isocardia  axiniformia. 
Ph.  ArMiina  attentuita  and  Dolahra  securiformis,  M*Coy,  pro- 
bably belong  to  this  genus.  Dolahra  equilaUralis^  Amphidesma 
Bubtrtmcatum,  with  many  others  from  the  Palasozoic  rocks,  may 
constitute  a  distinct  genus,  but  their  generic  character  has  yet 
to  be  discovered. 

CtJKTOKOTtis.    Salter. 

Thickened  hinge-plate,  with  a  single  strong  triangular  central 

•  Soo  Plott»8  Oxfordflhire,  T.  vii.  Tig.  1. 

t  In  the  coQeetion  of  the  late  MJm  Benett  of  Wanalnat«tt  woiiir  Ixv  tnvUi^A*>\^^<^r 
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tooth  on  eacli  valve.    Bight  valve  plate  with  an  obscure  tooth 
behind  the  central  one.    Anterior  muscular  scar  deep ;  pallial 
impression  entire. 
Foaail,  6  species.    Devonian,  Britain. 

PsEUDAXnnrs,  Salter. 

Type^  P.  (Anodontopsis)  securiformis,  M*Coy,  and  P.  trigonus. 
Shell  thin,  edentulous,  convex  with  prominent  umbones,  and 
a  strong  posterior  carinated  edge ;  beaks  anterior ;  no  lunette. 

Lybodesma,  Conrad,  1841. 

Type,  L,  plana.  New  York. 

Synonymy  Actinodonta,  Phil. 

Shell  trigonia-shaped,  rather  elongated,  with  a  striated  pos- 
terior area ;  hinge  with  several  (d — 9)  radiating  teeth,  striated 
across ;  ligament  external. 

Fossil,^  species.  Lower  Silurian:  Canada,  United  States, 
Britain. 

Family  VI. — ^Unionid^.    Naides, 

Shell  usually  regular,  equivalve,  closed ;  structure  nacreous, 
with  a  very  thin  prismatic-cellular  layer  beneath  the  epidermis ; 
epidermis  thick  and  dark ;  ligament  external,  large  and  pro- 
minent ;  margins  even ;  anterior  hinge-teeth  thick  and  striated, 
posterior  laminar,  sometimes  wanting ;  adductor  scars  deeply 
impressed ;  pedal  scars  three,  distinct,  two  behind  the  anterior 
adductor,  one  in  front  of  the  posterior. 

Animal  with  the  mantle-margins  united  between  the  siphonal 
orifices,  and,  rarely,  in  front  of  the  branchial  opening ;  anal 
orifice  plain,  branchial  fringed ;  foot  very  large,  tongue-shai)ed, 
compressed,  byssiferous  in  the  fry ;  gills  elongated,  sub-equal, 
united  posteriorly  to  each  other  and  to  the  mantle,  but  not  to 
the  body;  palpi  moderate,  laterally  attached,  striated  inside; 
lips  plain.     Sexes  distinct. 

The  river  mussels  are  found  in  the  ponds  and  streams  of  all  parts 
of  the  world.  In  Europe  the  species  are  few,  though  specimens 
are  abundant ;  in  North  America  both  species  and  individuals 
abound.  All  the  remarkable  generic  forms  are  peculiar  to 
South  America  and  Africa.  Two  of  these  are  fixed,  and  irre- 
gular when  adult,  and  have  been  placed  with  the  chamas  and 
oysters  by  the  admii-ers  of  artificial  systems  ;  fortunately,  how- 
ever,  M,  D'Orbigny  has  asGenctaiiiQi  that  the  Mulleria,  which 
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ia  fixed  and  rrwno^myary  when  adult,  is  locomotiTe  and  di-myary 
when  young !  • 

Like  other  fresh-water  shells,  the  na¥ds  are  often  eztensiyely 
eroded  by  the  carbonic  acid  dissolved  in  the  water  they  inhabit 
(p.  31).  t  This  condition  of  the  umbones  is  conspicuous  in  the 
great  fossil  Uniones  of  the  Wealden,  but  cannot  be  detected  in  the 
CardinioBy  and  some  other  fossils  formerly  referred  to  this  family. 

The  outer  gills  of  the  female  unionidse  are  filled  with  spawn 
in  the  winter  a^d  eaily  spring;  the  fry  spins  a  deUcate,  rayeUed 
byssus,  and  flaps  its  triangular  valves  with  the  posterior  shell- 
muscle,  which  is  largely  developed,  whilst  the  other  is  yet 
inconspicuous.  The  shells  of  the  female  river-mussels  are  rather 
shorter  and  more  ventricose  than  the  others. 

tTmo,  Eetz.    Eiver-mussel. 

Etymology,  unto,  a  pearl  (Pliny). 

Example,  U.  litoralis,  PI.  XVIII.,  Fig.  1. 

Shell  oval  or  elongated,  smooth,  corrugated,  or  spiny,  becom- 
ing very  solid  with  age;  anterior  teeth  1.2,  or  2.2,  short,  irre- 
gular; posterior  teeth  1.2,  elongated,  laminar. 

Animal  with  the  mantle-margins  only  united  between  the 
siphonal  openings ;  palpi  long,  pointed,  laterally  attached. 
(Fig.  209,  p.  399.) 

U,  pUcaUis  (Symphynota,  Sw.  Dipsas,  Leach)  has  the  valves 
produced  into  a  thin,  elastic  dorsal  wing,  as  in  Hyrta.X  In 
the  Pearl^mussel,  U.  Margaritiferua  (Margaritana,  Schum. 
Alasmodon,  Say,  Baphia,  Meusch.),  the  posterior  teeth  become 
obsolete  with  age.  This  species,  which  afforded  the  once  fSamous 
British  pearls,  is  found  in  the  mountain  streams  of  Britain, 
Lapland,  and  Canada :  it  is  used  for  bait  in  the  Aberdeen  Cod- 
fishery.  The  Scotch  pearl-fishery  continued  till  the  end  of  the 
last  century,  especially  in  the  river  Tay,  where  the  mussels 
were  collected  by  the  peasantry  before  harvest  time.  The  pearls 

•  In  the  synopsis  at  p.  406,  it  will  be  seen  that  each  of  the  princ^al  groups  of  bi« 
vahres  contains  members  which  are  fixed  and  irregular,  and  others  which  axe  byssi" 
feroos,  or  burrowing,  or  locomotive. 

t  Probably  many  of  the  organic  acids,  produced  by  the  decay  of  vegetable  matter, 
assist  in  the  process.  It  has  been  suggested  that  sulphuric  acid  may  sometimes  be  set 
free  in  river^water,  by  the  decomposition  of  iron  pyrites  in  the  banks ;  but  Prof.  Boye 
of  Philadelphia,  states  that  it  has  not  been  detected  in  any  river  of  the  United  &; tales 
^diere  the  phenomenon  of  erosion  is  most  notorious. 

X  This  is  the  species  in  which  the  Chinese  produce  artificial  pearls  by  the  introduc- 
tion of  shot,  &c.,  between  the  mantle  of  the  animal  and  its  shell  (p.  38) ;  Mr.  Gask  in 
has  an  example  containing  two  strings  of  pearls,  and  another  in  the  ISrit.  Mus.  has  a 
number  of  little  josses  made  of  bell-metal,  now  completely  coated  w^th  pearl,  in  its 
hiterior. 

XT 
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were  usually  found  in  old  and  deformed  specimenB;  round 
pearls  abont  the  size  of  a  pea,  perfect  in  every  respect,  were 
worth  £3  or  £4.  (Dr.  Knapp.)  An  account  of  the  Irish  pearl- 
fishery  was  giyen  by  Sir  B.  Bedding,  in  the  Phil.  Trans.,  1693. 
The  mussels  were  found  set  up  in  the  sand  of  the  riyer-beds  with 
their  open  side  turned  from  the  torrent ;  about  one  in  a  hundred 
might  contain  a  pearl,  and  one  pearl  in  a  hundred  might  be 
tolerably  clear.     (See  p.  30). 

DistribtUxany  420  species.  Nc^th  America,  South  America, 
Europe,  Africa,  Asia^  Australia. 

Fossil,  50  species.    Wealden  — .    Europe,  India. 

8uh-genera,  MonocondyUea,  D*Orbigny.  M.  Paraguayana, 
PL  XVin.,  Fig.  2, 

Shell  with  a  single  large,  round,  obtuse  cardinal  tooth  in  each 
yalve ;  no  lateral  teeth. 

Distribidioriy  6  species.    South  America. 

ffyria,  Lam.  H.  syrmatophora,  PI.  AViJLL.,  Fig.  3.  Synonyms, 
Pachyodon  and  Prisodon,  Schum.  5AeZZ  Area-shaped,  hinge-line 
straight,  with  a  dorsal  wing  on  the  posterior  side ;  teeth  elon- 
gated, transversely  striated.  Distribution^  4  species.   S.  America. 

Castaua,  Lamarck. 

Type.  0.  ambigua,  PI.  XVm.,  Fig.  4. 

Synonymy  Tetraplodon,  Spix. 

Shell  ventricose  ;  trigonal ;  umbones  prominent,  furrowed ; 
hinge-teeth  striated;  anterior  2.1,  short;  posterior  1.2,  elon- 
gated. 

Animal  with  mantle-lobes  united  behind,  forming  two  distinct 
siphonal  orifices,  the  branchial  cirrated. 

Distribution,  3  species.  Eivers  of  South  America,  Gxiiana, 
Brazil. 

Anodon,  Cuvier.    Swan-mussel. 

Type,  A.  cygneus.  Fig.  208,  p.  398. 

Etymology,  anodontos,  edentulous. 

Shell  like  unio,  but  edentulous;  oval,  smooth,  rather  thin, 
compressed  when  young,  becoming  ventricose  with  age. 

Animal  like  unio :  the  outer  gills  of  a  female  have  been  com- 
puted to  contain  300,000  young  shells.     (Lea.)     See  p.  14. 

Distribution ,  100  species.     North  America,  Europe,  Siberia. 

Fossil,  8  species.     Eocene — .     Europe. 

M.  D'Orbigny  relates  that  he  found  great  quantities  of  small 
Anodons  [Bysso-anodonta  Paraniensis,  D'Orbigny)  4  lines  in 
length,  attached  by  a  hyssus,  in  the  Eiver  Parana,  above 
Corrientes. 
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Ieiddta,  Lamarck. 

SynonymSi  Mutela,  Scop.  Spatha,  Lea  (induding  Mi/cetopiis), 
Leila,  Gray. 

Type,  I.  exotica,  PI.  XVIIL,  Fig.  6. 

Etymology,  iris,  the  rainbow. 

Shell  oblong ;  umbones  depressed ;  hinge-line  long,  straight, 
attenuated  towards  the  umbones,  crenated  by  numerous  unequal 
teeth ;  ligament  long  and  narrow. 

Animal  with  mantle-lobes  united  posteriorly,  forming  two 
short  siphons;  mouth  and  lips  small;  palpi  immense,  oval ;  gills 
united  to  the  body. 

Iridina  ovata  (Pleiodon,  Conrad)  has  a  broader  hinge-line. 

Distribution,  9  species.     Elvers  of  Africa,  Nile,  Senegal. 

Myoetopus,  D'Orbigny. 

Etymology,  mukee,  a  mushroom,  potts,  the  foot. 

Type,  M.  soleniformis,  PI.  XVIIL,  Fig.  6. 

SJiell  elongated,  sub-cylindrical,  gaping  in  front;  margins 
sub-parallel,  hinge  edentulous. 

Animal  with  an  elongated,  cylindrical  foot,  expanded  into  a 
disk  at  the  end  ;  mantle  open ;  gills  equal ;  palpi  short.  ■ 

Distribution,  3  species.  Eiver  Parana,  Corrientes;  Biyer 
Amazon,  Bolivia. 

uSjTHEBIA,  Lamarck. 

Type,  JEj,  semilunata,  PI.  XVIIL,  Fig.  7.  {AitJierios,  atrial.) 

Shell  irregular,  inequivalve  ;  attached  by  the  umbo,  and 
tubular  processes  of  one  of  the  valves,  usually  the  left ;  epidermis 
thick,  olive ;  interior  pearly,  blistered  (as  if  with  air-bubbles) ; 
hinge  edentulous ;  ligament  external,  with  a  conspicuous  area 
and  groove  in  the  fixed  valve ;  two  adductor  impressions,  the 
anterior  very  long  and  irregular ;  pallial  line  simple. 

Animal  with  the  mantle-lobes  open ;  body  large,  oblong,  pro- 
jecting backwards ;  no  trace  of  a  foot ;  palpi  large,  semi-oval ; 
gills  sub-equal,  plaited,  united  posteriorly,  and  to  the  body  and 
mantle. 

Distribution,  4  species.  River  Nile,  from  first  cataracts  to 
Fazool;*  River  Senegal. 

MtTLLERiA,  Ferussac. 

Dedicated  to  Otto  Frid.  Miiller,  author  of  the  **  Zoologia 
Danica." 

Type,  M.  lobata,  Fer.,  Fig.  222. 

Synonym,  Acostsea  (Guaduasana),  D'Orbigny. 

*  The  "fresh-water  oysters"  discovetedb's'BTVk.cft. 

TJ  2 


486 


C  OP  THE  HOLLDSCA. 


Shtll  wben  young  free,  eqaivalTe,  Asodoti-shaped,  vitii  a  long 
and  ptonunent  ligament,  and  two  adductor  impreasione ;  aduU 
irregular,  inequivalve,  attached  by  the  right  valve ;  umbouea 
elongated,  progresBively  filled  up  with  shell,  and  fonoing  an 
irregular  "talon"  in  ftout  of  the  fixed  valve;  epidermie  thick; 
ligament  in  a  marginal   groove  ;    interior  pearly,  muscular 


Fig   !2!    MullcTia  lolHIla    Fcr    (Onginil  ) 

impressions  single,  postenor  Fig  223  represente  tbe  left,  or 
attached  valve,  showing  the  singlci  muscular  impression,  and 
projecting  apur  with  the  nucleus,  conaiflting  of  both  volvea  of  the 
fry,  united,  and  filled  up  with  shell.* 

Dutribution,  Eiver  Magdalena,  near  Bogota,  Now  Giunada. 

Mr.  Isaac  Lea  has  determined  the  identity  of  MBlleria  and 
Acoitaa  by  eiamination  of  Ferussac's  type,  and  tbe  suite  of 
speeimons,  of  different  ages,  in  the  collection  of  M.  D'Orbigny.f 

Section  B.— Sipkokida, 
^lii'moi  with  respiratory  siphons;  mantlc-Iobes  more  or  less 
united. 

a.  Biphont  thort,  palHal  tine  Btmple;  Integro-pallialia. 
•  M.  D'Orbipiy  'err  libtraliy  plBctfl  hi>  luita  of  spetimeni  of  Ihii  remm'kitiJs 
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Family  VII. — Chamid^. 

Shell  mequivalTe,  thick,  attached ;  beaks  sub^spiral ;  ligament 
external ;  hinge-teeth  2  in  one  valve,  1  in  the  other ;  adductor 
impreestonB  lar}^,  reticulated ;  pallial  line  simple. 

Ammat  ■mtk  the  mantle  closed ;  pedal  and  siphonal  orifices 
email,  sub-equal ;  foot  veiy  email ;  gills  two  on  each  side,  very 
unequal,  united  posteriorly. 

Ckama  (Pliny),  L. 

ExampU,  C,  maerophylla,  PL  XTIII,,  Figs.  8,  9. 

Synonym,  Arcinella,  Schum. 

Shell  attached  usually  by  the  left  umbo ;  valves  foliaceoue,  the 
upper  smallest  hmge  tooth  of  frea  valve  tluck  curved  received 
between  two  teeth  m  the  other  adductor  impressions  large 
oblong  the  anterior  eocroaclung  on  the  hinge  tooth 

^nimolwith  the  mantle  margins  united  by  a  curtain  with 
two  rows  of  tentacular  filaments  siphonal  orifices  wide  apart 
branchial  slightly  prominent  fringed  anal  with  a  simple  valve 
foot  bent  or  heeled  hver  occupying  the  umbo  of  the  attached 
valve  only     ovary  extending  mto  both  mantle  lobes   as  far  as 


Tig  223  Biflbt  a  ( 
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pfdAl  oiifttf ,  p,  jKBterinr  pedal  muKle.  (, palpi,  ff. gills (contretted) .  /,  liver,  o. 
ovuium ;  d.  denul  lobei. 

the  pallial  line ;  IJpssimple,  palpi  small  and  curled ;  gillsdeeply 
plaited,  the  outer  pair  much  shorter  and  very  narrow,  furnished 
with  a  free  dorsal  border,  and  united  behind  te  each  other,  and 
to  the  mantle ;  adductors  each  composed  of  two  elemei^ta. 
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Tho  Bhell  of  ChuTrta  coneiete  of  three  Isrera;  the  external, 
coloured  layer  ie  laminated  by  oblique  linea  of  growth,  with  cop- 
rugatioDS  at  right  angles  to  the  laminte ;  the  foliaceous  epines 
contain  reticulated  tubuli ;  the  middle  layer  is  opaque  white, 
flnd  coEBiBta  of  ill-defined  vortical  prisma  or  corrugated  stnic- 
tuie ;  the  inner  layer,  which  ie  tranBlucent  and  membranouB, 
is  penetrated  by  Hcattered  Tortical  tubuli ;  the  minute  processes 
that  occupy  the  tubuli  give  to  the  mantle  (and  to  the  casta  of  the 
shell)  a  granular  appearance  (Fig.  224,  I,  m). 

Some  Chamas  are  attached  indifferently  by  either  valve  ;  when 
fixed  by  the  right  valve  the  dentition  is  reversed,  the  left  valve 
having  the  singte  tooth.  Chama  arcineUa,  which  is  always 
attached  by  the  right  tuubo,  has  the  normal  dentition  1  :  2 1  it 
is  nearly  regular  and  equivalve,  and  baa  a  distinct  lunule. 

Piatrihitiim,  50  species.  Tropical  seas,  especially  amongst 
coral  reefs; — 50  fathoms.  West  Indies,  Canaries,  Meditenauean, 
India,  China. 

Foisil,  40  Bpeoiea.     Qroen-Band— .     United  States,  Europe. 

Sub-geauit  MonopUura;  Matheron  (=  Dipilidia,  Mati.}. 
1£.  imbricata.  Math.    Fig.  226.    Noooomian,  Southern  France. 


Slie/l  attached  by  the  dextral  umbo ;  valves  alike  in  structure 
mid  sculpturing ;  fivod  valve  straight,  inversely  conical,  with  a 
long,  straight  ligamental  groove,  and  obscure  hinge-area ;  oper- 
cular valve  flat  or  convex,  with  an  oblique,  sub-marginal  umbo. 
Fiiaiil.,  10  spocioa.  Noocominn — Chalk.  France,  Texas.  They 
iiii!  commonly  found  in  groups,  adhering  laterally,  or  rising  one 
iibovo  the  other;  the  casts  of  such  as  are  known  are  quite  simple 
und  cinuna-like. 
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D1CERA8,  Lamarck. 

Type,  D.  arietiniain,  PI.  XVIII.,  Figs.  10  aad  U,  and  Figa. 
22T  and  228. 

Shell  anb-equivalve,  attached  by  either  umho ;  beaks  very 
prominent,  spiral,  furrowed  eitenially  by  ligamental  grooves; 
hinge  very  thick,  teeth  2.1,  prominent ;  muscular  impressionB 
bounded  1^  long  «^iral  ridges,  Bometimea  obsolete. 

DUtribviion,  5  species.  Middle  oolite.  Germany,  Switzer- 
land, France,  Algeria. 

Dicerat  differs  frtnn  Chama  in  the  great  prominence  of  both 
its  timbonei,  in  having  constantly  two  hinge-taeth  in  the  right 


valve  and  one  in  the  left,  and  in  the  prominent  ridgea  bordering 
the  mUBoular  impresaionB.  Similar  ridges  exist  in  OiKttll<ga, 
Megaiodon,  Cardilia,  and  the  Hippurite  ;  they  produce  deep 
spiral  furrows  on  the  casta,  which  are  of  common  occurrence  in 
the  Coral-oolite  of  the  Alps.  One  or  both  the  anterior  furrows 
(Fig.  229.  (,  e)  are  frequently  obaolete.  The  dental  pita  are 
much  deeper  than  the  teeth  which  fhey  receive,  and  are  sub- 
spiral,  giving  rise  ta  bifid  projections  (c,  c)  on  the  casts;  the 
single  tooth  in  the  left  valve  consists  of  two  elements,  and  Hie 
ovity  (/o«*()  which  receives  it  is  divided  at  the  bott«m. 

Bequienia,  Matheron, 

1,  autltor  of  a  Catalogue  of  Coreican 

ExampU,  E.  Lonsdalii,  PI.  XVTII.,  Fig.  12  and  Fig.  230. 
B.  ammonia,  Fig.  189. 

SKiil  thick,  very  inequiyalvo,  attached  by  the  left  umbo ;  liga- 
ment external ;   teeth  2:1;   left  valve  spiral,  its  cavity  deep. 
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not  camerated ;  free  valve  smaller,  sub-spiral ;  posterior  ad- 
ductor bordered  by  a  prominent  sub-spiral  ridge  in  each  valve. 

The  shell  structure  of  Bequienia  is  like  that  of  Chama,     The 
relative  size  of  the  valves  is  subject  to  much  variation  ;   in  B. 


Fig.  229.   Dieeras,  \.  Fig.  230.  Bequienia,  i 

Internal  casts;  a,  point  of  attachment ;  e,  c\  casts  of  dental  pits;  f,  f,  furrows 

prodaced  by  spiral  ridges.    (Mus.  Brit.) 

Favrt  (Sharpe)  they  are  nearly  equal.  The  hinge-teeth  are  like 
those  of  JXceras  ;  liie  cavity  for  the  posterior  tooth  of  the  right 
valve  is  very  deep  and  sub-spiral  (Fig.  230,  c).  The  internal 
muscular  ridges  are  produced  by  duplicatures  of  the  shell-wall, 
and  are  indicated  outside  by  grooves  (Fig.  229,  t').  In  B,  sub- 
€Bquali8  and  Toucasiana  there  is  a  second  parallel  ridge,  as  in 
Hippurites  and  Caprotina, 

Fossily  7  species.  Neocomian  —  L.  Chalk.  Britain,  France, 
Spain,  Algeria,  Texas. 

Family  Vm. — ^HippiniiTrDJE. 

(Order  Budiates,  Lamarck.) 

Shell  inequivalve,  unsymmetrical,  thick,  attached  by  the 
right  umbo ;  umbones  frequently  camerated ;  structure  and 
sculpturing  of  valves  dissimilar ;  ligament  internal ;  hinge-teeth 
1:2;  adductor  impressions  2,  largo,  those  of  the  left  valve  on 
prominent  apophyses ;  pallial  line  simple,  sub-marginal. 

The  shells  of  this  extinct  family  are  characteristic  of  the 
cretaceous  strata,  and  abound  in  many  parts  of  the  Peninsula, 
the  Alps,  and  Eastern  Europe,  where  the  equivalent  of  the 
Lower  Chalk  has  received  the  name  of  *'  Hippurite  limestone." 
They  occur  also  in  Turkey  and  in  Egypt,  and  Dr.  F.  Roemer  has 
found  them  in  Texas  ajid  Guadaloupe.  The  structure  of  these 
flhellfl  has  been  fully  described  in  the  Quarterly  Journal  of  the 


<J^eological  Society  of  London.  In  all  the  genera  the  shell  con- 
sists of  three  layers^  but  the  outermost,  which  is  thin  and  com- 
pact, is  often  destroyed  by  the  weathering  of  the  specimens. 
The  principal  layer  in  the  lower  valve  of  the  Eippurite  is  not 
really  very  different  from  the  upper  valve  in  structure;  the 
laminse  are  corrugated,  leaving  irregular  pores,  or  tubes,  parallel 
with  the  long  sods  of  the  shell,  and  often  visible  on  the  rim. 
The  umbo  of  the  upper  valve  of  the  Radiolite  is  marginal  in  the 
young  shell.     (Q.  J.  Geol.  Soc,  vol.  xi.  p.  40.) 

They  are  the  most  problematic  of  all  fossils ;  there  are  no 
recent  shells  which  can  be  supposed  to  belong  to  the  same 
family  j  and  the  condition  in  which  they  usually  occur  has  in- 
volved them  in  greater  obscurity.*  The  characters  which 
determine  their  position  amongst  tiie  ordinary  bivalves  are  the 
following  :-*- 

1.  The  shell  is  composed  of  three  distinct  layers. 

2.  They  are  essentially  unsymmetrical,  and  right-and-left 
Valved. 

3.  The  sculpturing  of  the  valves  is  dissimilar. 

4.  There  is  evidence  of  a  large  internal  ligament. 

5.  The  hinge-teeth  are  developed  from  the  free  valve. 

6.  The  muscular  impressions  are  2  only. 

7.  There  is  a  distinct  paUial  line. 

The  outer  layer  of  shell  in  the  Eadiolite  consists  of  prismatio 
cellular  structure  (Fig.  232) ;  the  prisms  are  perpendiciilar  to 
the  shell-laminae,  and  often  minutely  subdivided.  The  cells 
appear  to  have  been  empty,  like  those  of  Ostrea  (p.  407).+  The 
inner  layer,  which  forms  the  hinge  and  lines  the  umbones  is 
Bub-nacreouS)  and  very  rarely  preserved.  It  is  usually  replaced 
by  calcareous  spar  (Fig.  239),  sometimes  by  mud  or  chalk,  and 
Very  often  it  is  only  indicated  by  a  vacuity  between  the  outer 
shell  and  the  internal  mould  (Fig.  244).     The  inner  shell-layer 

•  1.  Buch  regarded  them  as  Corals.    1840,  Leonh.  and  Bronn  Jahrb.  p.  673. 

2.  Desmoulins,  as  a  combination  of  the  Tttnicar}'  and  SeasilerClrripede. 

3.  Dr.  Carpenter,  as  a  "  group  intermediate  between  the  Conchifera  and  Cirripeda^^ 
An.  Kat.  Hist.  XII.  390. 

4.  Prof.  Steenstmp,  of  Cqpenhagen,  as  Annelids. 

6.  Mr.  D.  Sharpe  refers  Hippurites  to  the  Balani ;  Caprinella  to  the  Chamnceep. 

6.  La  Peyroose  considered  the  Hippurites  Orthoceratn ;  the  Rndiolites,  Ostracea* 

7.  GoldfUss  and  D'Orbigny  place  them  both  with  the  Brachiopoda, 

8.  Lamarck  and  Rang,  between  the  Brackiopoda  and  OstraCeee, 

9.  Cuvier  and  Owen,  with  the  Lamellibranchiate  bivalves. 

10.  Deshayes,  in  the  same  group  with  uEiheria, 

11.  Quenstedt,  between  the  Chamacea  and  Cardiacete.' 

t  This  is  very  conspicuons  in  Radiolites  from  the  chalk ;  a  fonnation  in  which  otlier 
pristtiatic-cellular  fossils  are  soUd. 

TJ   3 
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ia  seldom  compact,  ita  lamellfeare  extremely  thin,  and  separated 
by  interrals  like  the  water-cliambera  of  Spondylus ;  fdmllar 
spaces  occur  in  the  deposit,  filling  t^e  umboiial  carity  of  the 
long-beaked  oyBteis.* 

Tbo  inner  layer  ceases  at  the  pallial  line,  beyond  -which,  on 
the  rim  of  the  shell,  the  cellular  structure  is  often  apparent ; 


Fig.  asi.  Scotioa  of  t  fragnisiit  of  Oitna  Comaopur, 

obscure  bi&rcating  impressions  radiate  from  the  paUlol  line  to 
the  outer  margin  (Fig.  232,  v,  v). 
These  have  been  compared  to  the  vascular  impressions  of 
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Crania  (Pigs.  103,  194),  and  constitute  the  only  argument  for 
supposing  the  Budistei  to  have  been  palliobrani:kiate  ;  but  they 


hi-ociUaliu  puJiuig  IhcDUgh  oiJy  oti 
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occur  on  the  rim  of  the  shell,  and  not  on  the  disk,  as  in  Crania,* 
The  chief  peculiarity  of  the  Htppuritidce  is  the  dissimilarity  in 
the  stractore  of  the  valves,  but  even  this  is  deprived  of  much 
significance  by  its  inconstancy.!  The  free  valve  oi  Hippurttea 
is  perforated  by  radiating  canals  which  open  round  its  inner 
margin,  and  communicate  with  the  upper  surfeice  by  numerous 
pores,  as  if  to  supply  the  interior  wil^  filtered  water ;  possibly 
they  were  dosed  by  the  epidermis4 

Li  the  closely  allied  genus  Badiolitea  there  is  no  trace  of  such 
canals,  nor  in  GaproUw$,  Those  which  exist  in  the  upper  valve 
of  Caprinay  and  in  both  valves  of  Caprindla,  have  no  commu- 
nication with  the  outer  sur&ce  of  the  shell ;  they  appear  to  be 
only  of  tiie  same  character  with  the  tubular  ribs  of  Cardium 
costatum  (PI.  XIX.,  Eig.  1),  and  it  is  highly  improbable  that 
they  were  permanently  occupied  by  processes  from  the  margin 
of  the  mantle. 

The  teeth  of  the  left,  or  upper  valve,  are  so  prominent  and 
straight,  that  its  movement  must  have  been  nearly  vertical, 
for  which  purpose  the  internal  ligament  appears  to  have  been 
exactly  suited  by  its  position  and  magnitude ,  but  it  is  probable 
that,  like  other  bivalves,  they  opened  to  a  very  small  extent. 

HiFPUBiTES,  Lamarck. 

Namey  adopted  from  old  writers,  '*  fossil  Hippwris,^^  or 
Horse-tail. 

Types,  H,  H-ocuZoftM,  Lamarck,  and  H,  comu-vaccinum. 
Fig.  237. 

Shell  very  inequivalve,  inversely  conical,  or  elongated  and 
cylindrical :  fixed  valve  striated  or  smooth,  with  three  parallel 
furrows  {I,  m,  n)  on  the  cardinal  side,  indicating  duplicatures 
of  the  outer  shell  layer;  internal  margin  slightly  plaited;  pallial 
line  continuous ;  umbonal  cavity  moderately  deep,  ligamental 
inflection  (Z)  with  a  small  cartilage-pit  on  each  side  {cyc) ;  dental 
sockets  sub-central,  divided  by  an  obsolete  tootii;  anterior 
muscular   impression  (a)   elongated,    double;    posterior   (a) 

•  M.  D^Orbigny  coiuiden  they  were  produced  by  peculiar  appendages  to  Ulb 
xnaatle-^nargin,  which,  in  HippuriteSt  were  prolonged  into  the  canals  of  the  upper 
valve. 

t  The  lower  valves  of  some  SpondyU  are  squamous  or  spiny,  the  upper  plain ;  those 
of  many  oysters,  Pectens,  and  some  Tellens  are  diversely  sculptured ;  but  in  no  bistance 
is  the  internal  structure  of  the  two  valves  different.  The  inconstancy  of  the  shell 
structure  in  the  Budistes  has  a  parallel  in  Uhynchonella  and  TerebrattUa  (p.  860),  and 
in  the  condition  of  the  hepatic  oi^gan  in  Tritonia  and  Dendronotu*. 

X  The  valves  of  Crania  are  perforated  by  branching  tubuli,  but  in  that  case  fliey  pass 
vertically  through  every  part  of  the  shell,  aM  all  its  layers  (p.  361). 
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email,  very  deep,  bounded  by  the  Hecond  daplicature  (m) ;  Uurd 
duplieature  (n)  prtijectmg  into  the  umbonal  cavity ;  /ree  valve 


depressed,  vitii  a  central  umbo,  and  two  groores  ox  pita  cot- 
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porons,  tlte  pores  leaiUng  to  canals  in  the  outer  BtLeU-layer, 
wliicfa  open  round  the  pollial  line  upon  tbe  inner  margin ; 
anterior  oartilage-pit  deep  and  conical,  posterior  shallow ; 
umbonal  cavity  tomed  to  ihe  front  (u) ;  teeth  2,  straight,  aub- 
oentral,  the  anterior  largest,  each  supporting  a  crooked  muscular 
apophysiB,  the  first  broad,  the  hinder  prominent,  t«oth-like; 
inflections  (m,  n)  surrounded  by  deep  channels. 

S,  comu-voccinuTn  attains  a  length  of  more  than  a  foot,  and 
is  curved  like  a  cow's  horn;  tie  outer  layer  separates  readily 
ftom  the  core,  which  is  furrowed  longitudinally.  The  ligamental 
inflection  (I)  is  very  deep  and  narrow,  and  the  anterior  tooth 
farther  removed  from  the  side  than  in  JT.  U-oetUatui  and  radioms 
(Figs.  233, 334) ;  the  posterior  apophysis  (a']  does  not  nearly  fill 
the  corresponding  cavity  in  the  lower  valve.  In  S.  hi-oculatut 
and  some  other  epeciea  there  is  no  ligamental  ridge  inside ; 
these,  when  they  have  lost  their  inner  layer,  present  a  cylin- 
drical cavity  with  two  parallel  ridges,  extending  down  one  side. 
Ihe  third  inflection  (n)  ia  possibly  a  siphonal  fold,  such  as  exists 
in  the  tube  of  Teredo,  and  sometimes  in  the  Valves  of  Fliolae, 
Chvagella,  and  the  candate  q)ecie3  of  Trigonia. 

The  development  of  processes  &om  the  upper  valve,  for  the 


attachment  of  the  adductor  mascles  harmonises  witii  <he  other 
pecoUaritiaa  of  the  Hippurite.  The  equal  growth  of  the  m&r^^ 


446  MIKCAI,  01    THE  UOLLireCA. 

of  the  TEilves  produces  central  umboneB,  and  ueceesitatSB  an 
internal  cartilage ;  this  again  causea  tlte  remoTal  of  the  teetli 
and  addactore  iiutiieT  from  the  hinge-matgiii,  to  a  pontion  in 
-which  the  muBolea  must  have  been  unosnaUy  long,  unleaa  aup- 
ported  in  the  mwiner  deBcribed,  Supposing  the  animal  to  have 
had  a  small  foot,  like  Ohama,  Qte  mantle-opening  for  that  organ 
would  have  been  completely  obstructed  by  the  adductor,  but 
that  the  muscnlar  support  vas  hook-shaped  (Fig.  239,  a).  The 
posterior  adductor-process  is  similarly  under-cut  for  the  passage 
of  the  rectum,  which  in  all  bivalves  emerges  between  the  hinge 


or  adductor,  winds  round  outside  that  muscle,  and 
n  the  line"of  the  exhalent  ciiri"ect.  There  is  a  groove 
an  inch  deep}  round  the  second  and  third  duphca- 
tures  in  the  upper  valve,  which  seems  intended  to  facilitate  the 
passage  of  the  alimentary  canal,  and  the  flow  of  water  from  the 
fills  into  the  exhalent  channel.  The  smallness  of  the  space  for 
the  branchioa  may  have  been  compensated  by  deep  plication  of 
those  organs,  as  in  Chama  and  Trtdacna. 

Fossil,  30  species.  Chalk.  Bohemia,  Tyrol,  France,  Spain, 
Turkey,  Syria,  Algeria,  Egypt. 

Eadiolites,  Lamarck,  1801. 

Elymology,  radius,  a  ray. 

Sijnoiiijm,  Sphierulites,  Do  la  Metherie,  1805. 

S/iell  inversely  conical,  bi-conic,  or  cylindrical ;  valves  dis- 
einiilar  in  structure ;  internal  margins  smooth  or  finely  striated, 
simple,  coctinuouB",  ligamon\,B.\mftec\kni-'icrjtsi.vi 
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tlie  deep  and  rngose  caitilage  pits :  hwer  vahe  with  a  tHck  outer 
layer,  often  foHacooua ;  ite  carity  deep  and  etraiglit,  Tritli  two 


Fig  3*1    Inten  r  of  lower  val 
t,  Jignaeatti  iii£ectloD;  ni,p&lli(aiii 


Fiff.  242.  Intflrlor  of  npper  nlTe- 
I.  Chalk.  S.  Mameal,  Sordogca. 
c,  cartilage  pits;  a,  a,  addocUiF  Im^uii 


dental  aockete  and  lateral  ninecular  unpTeBsions ;   tipper  vatvt 
flat  oT  conical,  with  a  central  umbo;  onter  layer  thin,  radiated  ; 


umbonal  cavity  inclined  towards  the,  ligament ;  teeth  angular, 
Htriated,  supporting, curved  and  sub-equal  muscnlar  proceaaes. 

The  upper  valTe  of  S.  Jleuriausua  has  an  oblique  umbo,  with 
a  distinct  ligaraental  groove.  The' foliations  of  the  lower  talve 
are  frequently  undulated ;  they  are  sometimes  as  thin  as  paper, 
and  several  inches  wide. 

The  umbonal  cayity  of  the  lower  valve  is  petitioned  off  by 
very  delicate  funnel-shaped  laminse.  Specimens  frequently 
occur  in  whici  the  outer  shell  layer  is  preserved,  whilst  the 
inner  is  wanting,  and  the  mould  ("  biroatrites")  remains  loose 
'li  the  centre.    The  interior  of  the  outer  ehell  lo^ei  ^a  iaw^ 
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groored  with  lines  of  growth,  and  exhibits  a  distinot  ligamenfal 
ridge  in  each  Talve. 

In  aged  examples  of  R.  calixoloidu  tlie  ligamental  inflection 
is  concealed,  the  cartilage  pita  partially  filled  up  and  smoothed, 


Fig2*t 

Fi([.2«. 

Side 
Clul 

eft  •iln;  r 

.ngblnmboi 
adductor 

miuclei 

e.™i 

and  the  teeth  and  apophyses  so  firmly  wedged  into  their  re- 
spective canities,  aa  to  suggest  the  notion  ttiat  the  valves  had 
become  fixed  about  a  quarter  of  an  inch  apart,  and  ceased  to 
open  and  close  at  the  will  of  the  animal. 

Foaiil,  42  species.  Neocomian — Chalk,  Texas;  Britfon, 
Prance,  Bohemia,  Sasony,  Portugal,  Algeria,  Egypt 

Sub-genus  t  Bi-TodioUtea,  D'Orbigny.  E.  oanaliculatns 
(Fig.  223,  upper  valve).  Ligamental  groove  visible  in  one  or 
both  valves,  sometimes  occupying  the  crest  of  a  ridge,  and 
bordered  by'two  similar  areas  (a,  a).  Fmeil,  5  species.  Chalk, 
France. 

Capeinella,  D'Orbigny. 

Ti/pe,  C.  trianj-ularis,  Desm.  (Fig.  2*6). 

S,,,wMi,n,  Caprinula  (Boissii),  D'Orbigny. 

Shell  fixed  by  the  apex  of  the  right  valve,  or  free  ;  composed 
of  a  thick  layer  of  open  tubes,  with  a  thin  compact  aiiporficial 
lamina;  cartilage  internal,  centained  in  several  deep  pits; 
umbones  more  or  loss  camcrated  ;  right  valve  conical  or  elon- 
gated, with  a  hgamental  furrow  on  its  convex  side,  and  furnished 
with  one  strong  hinge-tooOx  sa^'poTted  by  an  obhque  plaf« :  left 


TbItb  oblique  or  Bpiial,  irifh   two   hinge   teeth,  the   anterior 


Fig.  3M.  a^irmella  triansuhmi.  Ueam.  U.  Graenund,  Socbdie,  J. 
Af  pdrtlna  dT  the  left  valve,  after  DX>rtiL£Dy,''  tbe  aheU-walt  \a  removed  by  T«afher, 
in^T  expoBlng  Uifl  camentad  latarior.  B,  monld  of  tv,-  of  tlie  waEer-chamben.  C, 
mould  of  the  Imdy-cliainljer  i  a,  umbo  of  right  valve ;  j,  of  left  valve;  (,  dental  groove  i 
a.  aurfaiK  from  which  tbs  poslirioc  lobe  haa  beea  detulied.  From  Che  originaU  in  th< 
Brit.  Una.,  pmented  bj'  S.  P.  FcatC,  Ehj.  ' 

enpported  by  a  plate  -which  divides  the  nmbonal  cavity  length- 
In  C.  triangvlarie  the  umbonal  cavity  of  the  spiral  valve  ia 


partitioned  off  at  regular  intervals  (Fig.  246,  A) ;  the  lenffth  of 
the  water  chambera  ia  sometimes  3}  inches,  and  of  the  body- 

■  In  M.  D'Orhlgnj^  flgnre  ihe  atluUlw  nUve  his  been  added  fmm  anoibei  gpeci- 
men,  aad  ia  turned  ttntmrds  Ihe  spin  of  the  LaTp:e  valve,  (Pal.  Frano.  pL  S42,  %. 
1).  In  Mr.  Eiatt'i  ■pecimens.  and  thoge  collocled  by  Hr.  Sharpe  in  Portncal.  tbe 
amlKi  of  like  nnaller  valve  ia  toned  owira  witb  ■  aigmoid  Heniro.  (Q.  ].  Qeol.  Soo 
VLid.18.)  ■ 
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cliamber  from  2  to  7  diameters ;  specimens  meaBiiring  a  yarf 
across  may  be  seen  on  ttie  cavemous  shores  of  the  islets  neu 
Bochelle.'     (Pratt.) 

foMtZ,  6  species.  Noooomian — Lower  Chalk,  France,  Portugal, 
lexaa. 


Oapedja,  C.  D'Orbigny. 

Etymology,  foprina,,  pertaining  to  a  goat. 

Sgjiimym,  Plagioptychus,  Matheron. 

Type,  C.  Aguilloni,  C.  D'Orbigny.  Lower  Chalk,  Tyrol 
(=  C.  Partachii,  Hauer). 

Shell  Yni^  dissimilar  valves,  cartilage  internal;  fixed  valve 
conical,  marked  only  by  lines  of  growQi  and  a  Ugamental 
groove ;  hinge-margin  with  several  deep  cartilage-pita ;  and  one 
large  and  prominent  tooth  on  tie  posterior  side ;  free  valyo 
oblique  or  spiral,  thick,  perforated  by  one  or  more  rows  of 
flattened  canals,  radiating  from  the  umbo  and  opening  araimd 
the  inner  maigin ;  anterior  (colh  supported  by  a  plate  which 
divides  the  umhonal  cavity  lengthwise,  posterior  tooth  obscure ; 
hinge -margin  much  thickened,  grooved  for  the  cartilage. 

In  C.  adversa  (fig.  250)  the  free  valve  is  (£)  sinistrally  spiral; 
its  cavity  is  partitioned  off  by  numerous  septa,  and  divided 
longitudinally  by  the  dental  plate.  ^Vhen  young  it  is  attaoheil 
by  the  apex  of  the  straight  valve  (c),  but  afterwards  becomes 
detached,  as  the  large  specimens  are  found  imbedded  with  the 
spire  downwards.  (Saemann.)  Thelowervalveof  C.  CojuajuiiaBo 
is  sub- spiral. 

lEaemblBDce  to  the  flaky  musules  ol  %£\kc&. 


FottU,   10  spades.      Upper  Gi-eensaud  and   Lover  Clkalk. 
Bohemia,  !France,  Texas. 


Caprotina,  D'Oibigny. 

Type,  C.  semistriata,  PI.  XIX.,  Figs.  13  and  14.  Le  Mans, 
Sarthe. 

Shdl  composed  of  two  distiiict  layers ;  ralvea  alike  in  struc- 
ture, dieeimilar  in  scalptnring  ;  ligamental  groove  slight  ; 
cartilage  internal ;  right  valve  fixed,  striated,  or  ribbed,  with  one 
narrow  tooth  between  two  deep  pita,  cartilage  pita  aevera!  on 
eaoh  side  of  tbe  ligamental  inflection,  poeterioi'  adductor  aap- 
ported  by  a  plat« ;  free  valve  flat  or  convex,  with  a  marginal 
umbo ;  toeth  J!,  very  promineEt,  supported  by  ridges  {apophyiee) 
of  the  adductor  muscles  (a  a'),  the  anterior  tooth  connected  with 
a  third  plate  (n),  which  divides  the  umbonal  cavity. 

The  smaller  Caprotiiue  occur  in  groups,  attached  to  oyster- 
shells  ;  their  muscular  ridgea  are  much  leas  developed  than  in 
the  large  apeciee  (Fig.  251).      0.  matata  is  like  a  little  Badiolit«. 

Foml,  10  species.  Upper  Greenaand,  France.  [The  reetare 
Chamag,  &o.) 

Family  IX.— TitinACNiDa;. 

Shell  regular,  equivolve,  truncated  in  iront ;  ligament 
external ;  valves  strongly  ribbed,  margins  toothed ;  muscular 
impressions  blended,  aub-contral,  obscure. 

*  The  flnt  and  fourth  Job«i,  ttaofle  (m  eocb  Bide  of  l^«  liguD«Dtal  Inflection,  appear 
to  be  the  two  dlYljioM  of  «  greet  Iniemel  canUa(to,  1J(9  tUW  Dt  Vas,  BadioUJa.    i,Vi^^ 
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Animnl  attached  by  a  bysmia,  or  froe  ;  mantle-lobe  SxteDsivelf 
Ttaited;  pedal  opening  largo,  anterior;  siphonal  oriflces  eur- 
ronuded  by  n  thickenod  pallial  border  ;  branchial  plain ;  bubI. 
remote,  with  a  tubular  valve ;  Ebell-muscle  single,  large  and 
round,  with  a  smaller  podal  jnusclo  cIobq  to  it  behind ;  foot 
finger-like,  with  a  byaaal  groove ;  gills  2  on  each  side,  narrow, 
strongly  plaitod,  the  outer  pair  composed  of  a  single  lamina,  the 
inner  thick,  with  margins  conspicuously  grooved ;  palpi  very 
slender,  pointed. 

The  shell  of  Tridactia  is  extremely  hard,  being  calcified  imtil 
slmost  every  trace  of  organic  structure  is  obliterated.      (Car- 

TaiDAONA,  BmguiSro.    Clam-shell. 

Siymology,  Iri,  three,  dakrw,  to  bite;  a  kind  of  03'Bt«r. 
(Plihy.) 

Example,  T.  squamosa,  PI.  XTIII.,  Fig.  15. 

Shdl  massive,  trigonal,  ornamented  with  radiating  riba  and 
imbricating  foliations '  m.argin8  deeply  indented ;  hyas^  sinus 


Fig.  S.W.    Tridacna  Cwm,  Lam 

.    lOnglnal.) 

r,  lbs  •[ngt»  tdduclor  mnaclei  p.  p^dal  nnx^le 
lie  BDiBtt  gnioved  foot:  J.bj-asns:  (.lotiBl  Ifnts;. 

,  snd  pedal  ope 

in  each  valve  lai^e,  close  to  the  umbo  in  front;    bingo  teeth 
l.I,  posterior  laterals  2.1. 

A  pair  of  valves  of  T.  gii/ai,  weighing  upwards  of  oOO  lbs.  and 
measuring  about  2  ieetacvoa3,a.TB\iaei'eiatCT,U\CTtmtba  Church 
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of  St.  Sulpioe,  Vanis.  (Dfllwyn.;  Captain  Cook  states  that 
the  animal  of  this  species  sometimes  weighs  20  lbs.  and  is  good 
eating.* 

Fig.  252  shows  the  animal  of  TfridacnOy  as  seen  on  removing 
the  left  yalye  and  jjait  of  the  mantle  within  the  pallial  line. 

IHstrilnUiony  7  species.     Indian  Ocean,  China  Seas,  Pacific. 

Foasilf  T.  media.  Miocene,  Poland  (Pnsch).  Tndacna  and 
Hippopus  are  fonnd  in  the  raised  ooial-reefis  of  Torres  Straits. 
(MacgilliTray.) 

Sub-genus,  Hippopus,  Jj&m&ick,  H.  macnlatns,  PL  XVHI., 
Fig.  16.  The  "  bear's-paw  clam "  has  close  valTes  with  two 
hinge-teeth  in  each.  It  is  found  on  the  reefs  in  the  Coral  Sea. 
The  anJTnal  spins  a  small  byssus. 

Family  X. — Cabdiad-e. 

SJieU  regular,  equiyalye,  free,  cordate,  ornamented  with 
radiating  ribs ;  posterior  slope  sculptured  differently  from  the 
front  and  sides;  cardinal  teeth  two,  laterals  1.1  in  each  yalTo; 
ligament  external,  short  and  prominent ;  pallial  line  simple  or 
slightly  situated  behind;  muscular  impressions  sub-quadrate. 

Animal  with  mantle  open  in  front;  siphons  usually  yery 
short,  cirrated  externally ;  gills  two  on  each  side,  thick,  imited 
posteriorly ;  palpi  narrow  and  pointed ;  foot  large,  sickle-shaped. 

Cabditjm,  L.    Cockle. 

Htymologyf  Jeardia,  the  heart. 

Synonym^  Papyridea,  Sw. 

I'ypes,  0.  costatum,  PI.  XIX.,  Fig.  1,     C.  Ijrratum,  Fig.  2. 

Shell  yentricose,  dose  or  gaping  posteriorly ;  umbones  promi- 
nent, sub-central;  margins  crenulated;  paUial  line  more  or 
less  sinuated. 

Animal  with  the  mantle-margins  plaited ;  siphons  clothed 
with  tentacular  filaments  anal  orifice  with  a  tubular  yalye; 
branchial  fringed ;   foot  long,  cylindrical,  sickle-shaped,  heeled. 

The  cockle  {0.  edule)  frequents  sandy  bays,  near  low  water ;  a 
small  yariety  liyes  in  the  brackish  waters  of  the  riyer  Thames, 
as  high  as  Grayesend ;  it  ranges  to  the  Baltic,  and  is  found  in 
the  Black  Sea  and  Caspian.  C.  msticum  extends  from  the  Icy 
Sea  to  the  Mediterranean,  Black  Sea,  Caspian,  and  Aral.  On 
the  coast  of  Deyon  the  large  prickly  cockle  (C.  aculeatum)  is 
eaten. 

*  **  We  stayed  a  long  time  in  the  lagoon  (of  Keeling  Id.),  examining  the  fields  of 
'  eonl  and  the  gigantic  clam-shells,  into  which  if  a  man  were  to  pat  his  hand,  he  would 
not,  as  long  as  the  animal  lived,  be  able  to  withdraw  it."  ^Darwia'a  Joumel^  ig.  4^.\ 
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Sub-gentra.  fferaitardium  [Caidissa]  CuTier.  C.  hemicordiimi, 
PI.  XIX..  Fig.  3.  Shell  depresaed,  poBterior  slope  flat,  yalxes 
prominently  keeled. 

ii(/«icar<iii(niaviculftre,Pl.X'VTII.,Fig.  17,  SAeZI  triangidar, 
keeled;  anterior  aide  Tory  short;  hinge-teeth  1.2,  directed 
backwards ;  poeterior  laterals  2.1  ;  anterior  muscular  pit  minute, 
posterior  impression  large,  remote  from  the  hinge.  L.  cyrnhJars. 
£(ini,.  exhibits  slight  indications  of  a  byssal  einus  in  the  fioct 
margins  of  the  valves.  Foieil,  Eocene,  France.  These  sheila 
preMnt  considerable  resemblance  to  Tridacna. 

Serripes  (groiinlaiidicue)  Book.  Hinge  edentulous.  Arctic 
Seas,  from  C.  Panyto  Sea  of  Eara;  fossil  in  the  Norwich  Crag. 


Bcbw.  (ilta  Hldduidoril). 


.ddocna,  Eichwald.  0.  edentulum,  Fl.  XTX..  Fig.  4.  (Aewdo, 
Sw.  not  Brug.  Pholadomya,  Ag.  and  Mid.  not  Sby.)  Shell  com- 
pressed, gaping  behind,  thin,  nearly  edentulous;  pallial  line 
sinuated.  Animal  with  the  foot  (/)  compressed;  aiphoDa  («] 
elongated,  unitednearly  to  theend,  plain.  i>utrthiftDn,  8 specieB. 
Aral,  Caspian,  Azof,  Black  Sea,  and  the  embouchures  of  the 
•  Wolga,  Dniestor,  Dnieper,  and  Don;  burrowing  in  mod.  C. 
Caipicum  (Monodacna,  Eichw.]  has  a  single  hmge-tooth,  and 
C  trigonoide*  (Didaona,  E.)  rudiments  of  two  teeth.  The 
sipbotial  inflection  varies  in  amount. 

DUtributioH,  200  species.  World-wide ;  from  the  sea-ahore  to 
140  fathoms.     Qregarious  on  sands  and  sandy  mad. 

Foteil,  330  species.  Upper  SUurian  — .  Patagonia  — 
Southern  India. 

C.  HilUmum,  Shy.  (Protocardiwn,  Boyr.),  is  the  type  of  s 
small  group  in  which  tho  sides  are  concentrically  furrowed,  the 
posterior  slope  radiately  striated;  the  pallial  line  is  slightly 
einuatcd.     Jura  —  Chalk ;  Europe,  India. 
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Type,  C.  Hibemicum,  PI.  XIX.,  Fig.  6.  C.  aliforme, 
Kg.  254. 

Shelly  equiyalve  trigonal,  conical  and  gaping  infront,  truncated 
behind,  ynXk  a  long  siphonal  tube  near  the  umbones ;  anterior 


V4g»  254>  Ctmoeardiwn  aiifofme^  Sby.    Carb.,  Ireland.    (Mus.  Tennant.) 

slope  radiately,  posterior  obliquely  striated ;  margins  strongly 
crenulated  within ;  hinge  with  anterior  and  posterior  laminar 
teeth ;  ligament  external. 

The  truncated  end  has  usually  been  considered  anterior ^  a  con* 
elusion  which  seems  incompatible  with  the  vertical  position  and 
burrowing  habits  of  most  free  and  equivalve  shells ;  if  compared 
with  Adacna  (Fig.  253)  the  large  gape  (a)  will  be  for  the  foot, 
and  the  long  tube  («)  siphonal.  C  Hibemicum  has  an  expanded 
keel,  like  Hemica/rdium  inver»um*  The  shell-structure  is  pris- 
matic-cellular, as  first  pointed  out  by  Sowerby ;  but  the  cells 
are  cubical,  and  much  larger  than  in  any  of  the  Avicidadce,  In 
Cardium  the  outer  layer  is  only  corrugated  or  obscurely  pris- 
matio-celljolar. 

Fo$9il,  30  speoies.  TJ.  Silurian  —  Carb.  North  America, 
Europe. 

Family  XI.— Liromn)^. 

8heU  orbicular,  free,  closed ;  hinge-teeth  1  or  2,  laterals  1 — 1 
or  obsolete;  interior  dull,  obliquely  furrowed;  pallial  line 
simple ;  muscular  impressions  2,  elongated,  rugose ;  ligament 
inconspicuous  or  sub-internal. 

Animal  with  mantle-lobes  open  below,  and  haying  one  or 
two  siphonal  orifices  behind;  foot  elongated,  cylindrical,  or 
strap-shaped  {ligulate)^  protruded  at  the  base  of  the  shell ;  gills 
one  (or  two)  on  each  side,  large  and  thick,  oval;  mouth  and 
palpi  usually  minute. 

The  Lacinida  are  distributed  chiefly  in  the  tropical  and 
temperate  seas,  upon  sandy  and  muddy  bottoms,  from  the  sea- 
shore to  the  greatest  habitable  depths.  The  shell  consists  of  two 
distinct  layers. 

Fig.  256  represents  the  animal  of  a  species  of  Diplodonta, 


Pig.  2iS.  Diplodmla. 


from  tbfi  PHIippmeB,  as  seen  od  remormg  the  left  valve,  and 
part  of  the  mantle  within  ths  pallia!  line ;  b-c,  the  large  pedal 
opening;  the  arrows  indicate 
the  small  plain  incarrmt  orifice, 
and  the  Talvnlar  eaatrrettt  ori- 
fice ;  /,  the  foot,  contracted  in 
spirit ;  j>  p,  the  large  Btriated 
palpi ;  {,  the  liver ;  Iho  onter 
gill  has  a  ample  margin,  the 
innta:  is  grooved  and  condncta 
to  the  month.  This  genns  has 
highei-  claims  than  KeBia  to  be 
regarded    aa    the   type    of   a 

LnciHA,  Brugui^. 
y^,  Xuciiio,  a  name  of  Jnno. 

Type,  L.  PeimHylYanica.  PI.  XIX.,  Pig.  6. 

Shdl  orbicular,  white ;  umbonea  depressed ;  Innnle  distinct; 
ma^fins  smootli  or  minutely  crennlated ;  ligament  obliqns, 
semi-internal ;  hinge-teoth  2.2,  laterals  1 — 1  and  2 — 2,  or  obso- 
lete ;  muscular  impressiona  mgoee,  anterior  elongated  within 
the  pallial  line,  posterior  oblong  ;  umbonal  area  wittt  an  obliqne 
iiuTow. 

Animal  with  the  mantle  freely  open  below ;  siphonal  orificM 
sim.ple ;  mouth  minute,  lips  thin ;  gills  single  on  each  side,  very 
large  and  thick ;  foot  cylindrical,  pointfid,  slightly  heeled  at  the 

The  foot  of  Lucina  is  often  twice  as  long  as  the  sjiimal,  but  is 
niiually  folded  back  on  itself  and  concealed  between  the  gills ; 
it  is  hollow  throughout.  L.  Zacfea  (Loripes,  Poli.)  has  a  long 
contractile  anal  tube.  L.  tigrina  (Codakia,  Scop.)  has  the  liga- 
ment concealed  between  the  valves,  its  lateral  teetli  are  obsolete. 

Distribution,  70  species.  West  Indies,  Norway,  Black  Sea, 
New  Zealand;  120  fathoms. 

Fuitil,  2d0  species.  U,  Silurian  — .  TJnitad  States  —  T,  del 
Puego ;  Europe  —  Southern  India. 

Suh-genera,  Cryptodon,  Turton.  L.  flesuosa,  PI.  XIX., 
Fig.  7.  Synonyms,  Ptychina,  Phil.  Thyatira,  Leach.  Clauaina 
(ferruginosa)  JefFr.  5/ieK  thin,  edentulous;  ligament  quite  in- 
ternal, oblique.  Animal  with  a  long  anal  tube.  IHstTihUion, 
5  species.  Norway  —  NewZealand.  i^bssii,  2 species.  Eocene — . 
United  States,  Europe. 

J'saihuTa,  Deahayes.  Anterior  adductor  scar  long,  narrow; 
hinge-teeth  2.2;  lunboQea  Vm-^etiyiY'^'Mift- 
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CoRBis,  Cuyier^ 

Etymology i  corUsf  a  basket. 

Type,  0.  elegans.    PI.  XIX.,  Fig.  8. 

Synonyms y  Fimbria,  Muhl.  not  Bohadscb.  **  Idotsea,"  Sebum. 

Shell  oval,  ventricose,  sub-equilateral,  concentrically  sculp- 
tured ;  mtirgins  denticulated  witbin ;  binge-teetb  2,  laterals  2, 
in  eacb  valve ;  pallial  line  simple ;  umbonal  area  witb  an  oblique 
furrow,  muscular  impressions  round  and  polisbed ;  pedal  scars 
close  to  adductors. 

Animal  witb  tbe  mantle  open  below,  doubly  fringed;  foot 
long  pointed ;  sipbonal  opening  single,  witb  a  long  retractile 
tubular  valve ;  lips  narrow ;  palpi  rudimentary ;  gills  single  on 
eacb  side,  tbick,  quadrangular,  plaited,  united  bebind. 

IHstributiony  5  species.  India,  Gbina,  Nortb  Austrajia,  Pacific. 

Fossil,  80  species  (including  sub-genera).  Lias  — .  United 
States,  Europe. 

In  C,  dubia  (Semi-corbis)  Desb.,  from  tke  Eocene,  Paris,  tbe 
lateral  teetb  are  obsolete. 

Sub-genera,  Sphcera  (corrugata),  Sby.  SJiell  globular,  con- 
centrically ftirrowed  and  obscurely  radiated ;  ligament  promi- 
nent; margins  crenulated;  binge-teeth  2.2,  obscure;  laterals 
obsolete.    Fossil,  Trias  —  Cbalk,    Europe. 

Sportella,  Desbayes.    Like  Spbaera,  but  witb  2.1  binge-teetb. 

?  Unicardinm,  D'Orb.  (Mactromya,  Ag.  part.)  =^  Corbula 
cardioides,  Sby.  Shell  tbin,  oval,  ventricose,  concentrically 
striated ;  ligamental  plates  elongated ;  pallial  line  simple ;  binge 
witb  an  obscure  tootb,  or  edentulous.  Fossil,  40  species?  Lias 
—  Portlandian.    Europe. 


P  Tancredia,  Lycett,  1850- 

Dedicated  to  Sir  Tbomas  Tancred,  Bart.,  founder  of  tbe 
Cotteswold  NaturaHsts'  Club. 

Example,  T.  extensa,  L.    PI.  XXI.,  Fig.  22. 

Synonym,  Hettangia,  Turquem. 

8?ieU  trigonal,  smootb ;  anterior  side  usually  longest ;  cardi- 
nal teetb  2.2,  one  of  tbem  small ;  a  posterior  lateral  tootb  in 
«acb  valve ;  ligament  external ;  muscular  impressions  oval ; 
pallial  line  simple. 

FosHlf  12  species.    Lias  —  Batb  Oolite.    Britain,  France. 
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DiPLODONTA,  Broxm» 

Etymology^  diphs,  twin,  odonta,  teetn. 

Synonymy  Sphaerella,  Conrad. 

Type,  D.  lupinns  (Venus)  Brocchi.    Pi.  XIX.,  Fig.  9. 

Shell  sub-orbicular,  smooth ;  ligament  double,  rather  long, 
sub-marginal;  hinge-teeth  2.2,  of  which  the  anterior  in  the 
left  yalve,  and  posterior  in  the  right,  are  bifid ;  muscular  im- 
pressions polished,  anterior  elongated. 

Animal  with  the  mantle-margins  nearly  plain,  united  l  pedal 
opening  large,  ventral ;  foot  pointed,  hollow ;  palpi  large^  free ; 
gills  two  on  each  side,  distinct,  the  outer  oval,  inner  broadest 
in  front,  united  behind;  branchial  orifice  small,  simple;  anal 
larger,  with  a  plain  valve. 

Distribution,  40  species.  West  Indies,  Eio,  Britain^  Medi- 
terranean, Red  Sea,  West  Africa,  India,  Corea,  Australia,  Cali- 
fornia.   D.  diaphana  (Felania,  B.ecluz)  burrows  in  sand. 

Fossil,  30  species.  Eocene  — .    United  States,  Europe. 

?  Scdcchia,  Philippi,  1844 ;  Tellina  elliptica.  So.  SheU  minute, 
ovate,  posterior  side  shortest ;  hinge-teeth  1  or  2,  laterals  obso- 
lete ;  ligament  minute ;  cartilage  internal,  in  an  oblong  pit 
Animal  with  mantle  widely  open ;  siphonal  orifice  single  ;  loot 
compressed,  linguiform ;  palpi  moderate,  oblong.  DistribtUion, 
2  species.     Mediterranean.    Fossil,  1  species.     Pliocene,  Sicily. 

?  Cyamium,  Philippi,  1845.  C.  Antarcticum,  PI.  XIX., 
Pig.  16.  Shell  oblong;  hinge-teeth,  2.2;  ligament  double; 
cartilage  in  a  triangular  groove  behind  the  teeth  in  each  valve. 
Distribution,  3  species.  Patagonia,  Northern  Europe.  Fossil, 
1  species.     Tertiary,  Europe. 

TJngulina,  Daudin. 

Etymology,  ungulina,  like  a  hoof. 

Type,  U.  Oblonga.     PL  XIX.,  Fig.  10. 

Shell  sub-orbicular ;  ligament  very  short ;  epidermis  thick, 
wrinkled,  sometimes  black ;  hinge^- teeth  2.2  ;  mliscular  im- 
pressions long,  rugose. 

Animal  with  the  mantle  open  below,  fringed ;  siphonal  orifice 
single ;  foot  vermi-form,  thickened  at  the  end  and  perforated, 
projecting  from  the  base  of  the  shell  or  folded  up  between  the 
gills ,  palpi  pointed ;  gills  two  on  each  side,  unequal,  the 
external  narrower,  with  a  free  dorsal  border,  inner  widest  in 
front. 

Distribution,  4  species.  Senegalj  Philippines,  excavatiiig 
winding  galleries  in  coiai* 
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Kelma,  Turton,  1822. 

Etymology y  named  after  Mr.  0*!K!elly,  bf  Dublin* 

SynonymSf  Lasea  (Leach),  Br.  1827.  CycladinA  (Adansonii) 
Cantr.  Bomia  (sub-orbicularis)  Phil.  Poronia  (Inibra),  Eeclnz 
(not  Willd).     Erycina  (cycladiforinis),  Desh.  (not  Lam.) 

Types,  K.  sub-otbicularis,  Mont.  K.  rubra.  PI.  XIX., 
Fig.  12. 

Shell  small,  thin,  sub-orbicular,  closed ;  beaks  small ;  margins 
smooth;  ligament  internal,  interrupting  the  margin  (in  K* 
euhorhicularis),  or  on  the  thickened  margins  (in  K»  rubra) ; 
cardinal  teeth  1  or  2,  laterals  1 — 1  in  each  valve. 

Animal  with  the  mantle  prolonged  in  front  into  a  respiratory 
canal,  either  complete  (in  K.  suhorhicularis)  or  opening  into  the 
pedal  slit  (in  K,  rubta) ;  foot  strap-shaped,  grooved ;  gills  large, 
two  on  each  side,  united  posteriorly,  the  external  pair  narrower 
and  prolonged  dorsally;  palpi  triangular;  posterior  siphonal 
orifice  single,  exhalent. 

The  hinges  of  these  little  shells  are  subject  to  variations, 
which  are  not  constantly  associated  with  the  modifications  of 
the  inantle-qpenings.  They  creep  about  freely,  and  fix  them- 
selves by  a  hyssus  at  pleasure.  K,  rubra  is  found  in  crevices  of 
rocks  at  high- water  mark,  and  often  in  situations  only  reached 
by  the  spray,  except  at  spring- tides ;  other  species  range  us 
deep  as  200  fathoms.  K,  Laperousii  (Chironia),  Desh.  PI.  X  ^X., 
Fig.  11,  was  obtained,  burrowing  in  sandstone,  from  deep 
water,  at  Monterey,  California. 

Distribution,  20  species.   Norway —  New  Zealand —  California. 

Fossily  20  species.    Eocene — .     United  States,  Europe. 

Sub-genera,  Turtonia  (minuta),  Hanley.  Shell  oblong,  in- 
equilateral, anterior  side  very  short ;  ligament  concealed 
between  the  valves;  hinge-teeth  2.2.  Animal  with  the 
mantle  open  in  front;  foot  large,  heeled;  siphon  single, 
slender,  elongated,  protruded  from  the  long  end  of  the  shell. 
Distribution,  Greenland,  NorWay,  Britain.  In  pools  and  cre- 
vices of  rocks  between  tide-marks,  and  in  the  roots  of  sea- 
weeds and  corallines.  Mr.  Thompson  obtained  them  from  the 
stomachs  of  mullets  taken  on  the  north-east  coast  of  Ireland. 

Fythina  (Deshayesiana),  Hinds.  (Myllita,  D'Orb,  and  Eecl.) 
i8^^2Urigonal,  divaricately  sculptured ;  ligament  internal ;  right 
valve  with  2  lateral  teeth,  left  with  1  cardinal  and  2  laterals. 
DistribtUion,  8  species,  New  Ireland,  Australia,  Philippines* 
Foanl,  2  species.  Eocene — ,  ,  France,  Java. 

x2 
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MoNTACUTA,  Turton. 

Dedicated  to  Colonel  George  Montagu,  the  most  distingaiahed 
of  the  earlier  English  malacologists. 

Type,  M.  substriata.    PL  XIX.,  Fig.  13. 

Shell  minute,  thin,  oblong,  anterior  side  longest ;  hinge-line 
notched ;  ligament  internal,  between  2  laminar,  diverging 
teeth  (with  a  minute  ossicle.    Loven.) 

Animal  with  the  mantle  open  in  front ;  margins  simple ; 
siphonal  orifice  single ;  foot  large  and  broad,  grooved. 

The  MontacutcB  moor  themselves  by  a  byssus,  or  walk  finely ; 
M.  substriata  has  only  been  found  attached  to  the  spines  of  liio 
purple  heart-urchin  {Spatangus  purpureus)  in  5 — 90  fathoms. 
Jf.  bidentata  burrows  in  the  valves  of  dead  oyster-shells. 

I>istributi(m,  3  species.  United  States,  Norway,  Britain, 
^gean. 

Fossil,  2  species.     Pliocene — .    Britain. 


Lepton,  Turton. 

Etymology,  lepton,  a  minute  piece  of  money  (from  leptoa,  thin). 
Synonym  ?  Solecardia  (ebumea),  Conrad,  Lower  CaHfomia. 
Type,  L.  squamosum.     PL  XIX.,  Fig.  14.     Fig.  256. 
Shell  sub-orbicular,  compressed,   smooth,  or   shagreened,  a 
little  opened  at  the  ends  and  longest  behind;  hinge -teeth  0.1 

or  1.1  in  front  of  an  angular 
cartilage  notch;  lateral  teeth 
2.2  and  1.1. 

Animal  with  the  mantle  {m) 

open  in  front,  extending  beyond 

the  shell,  and  bearing  a  fringe 

of  filaments,  of  which   one  in 

Fig.  256.  upt^.         f f'^.*  (*)  '■«  .];«Y  i^'^e^ ;  fi p?""! 

(s )  smgle,  gills  two  ou  each  side, 
separate ;  foot  (/)  thick,  tapering,  heeled  and  grooved,  form- 
ing a  sole  or  creeping  disk.     (Alder.) 

Sub-genus,  Scintilla  (Cumingi),  Desh.  1856.  Small  shells 
resembling  Lepton ;  minutely  punctate  ;  ligament  internal, 
obKque;  hinge- teeth  1.  2;  posterior  laterals  1.  2.  Distribu- 
tion, 37  species  (?),  Philippines,  North  Australia,  Panama. 

Distribution,  50  species.  United  States,  Britain,  Spain. 
Laminarian  and  Coralline  Zones. 

Fossil,  5  species.    P^ocqh^* — ,   TiTi\\i^\'^\a.\fe'e»^"S»T^fcaiDL. 
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Galeomma,  Tiirton. 

SynonymSf  Hiatella,  Costa  (not  Daud.) ;  Parthenopea,  Scacchi 
(not  Fabr). 

Type,  G.  Turtoni,  PL  XIX.,  Fig.  15.     {Galee,  weasel,  omma, 

©y©0 

SheU  thin,  oval,  equilateral,  gaping  widely  below ;  invested 
with  a  thick,  fibrous  epidermis;  beaks  minute;  ligament 
internal ;  teeth  0.1. 

Animal  with  the  mantle-lobes  united  behind  and  pierced 
with  one  siphonal  orifice,  margins  double,  the  inner  with  a  row 
of  eye-like  tubercles;  gills  large,  sub-equal,  unitM  behind; 
lips  large,  palpi  lanceolate,  plaited;  foot  long,  compressed, 
with  a  narrow  flat  sole. 

The  Oahomma  spins  a  byssus,  but  breaks  from  its  mooring 
a\  will  and  creeps  about  like  a  snail,  spreading  out  its  valves 
nearly  flat.    (Clarke.) 

Diatrihutiony  14  species.  Britain,  Mediterranean,  Mauritius, 
Pacific. 

Fossil,  1  species.    Pliocene — .  i  Sicily. 

Family  XII. — CYOLADiD-as. 

SheU  sub-orbicular,  closed;  ligament  external;  epidermis 
thick,  homy ;  umbones  of  aged  shells  eroded ;  hinge  with  car- 
dinal and  lateral  teeth;  pallial  line  simple,  or  with  a  very 
small  inflection. 

Animal  with  mantle  open  in  front,  margins  plain ;  siphon^ 
(1  or  2)  more  or  less  united,  orifices  usually  plain ;  gills  2  on 
each  side,  large  unequal,  united  posteriorly  j  palpi  lanceolate ; 
foot  large,  tongue-shaped. 

All  the  shells  of  this  family  were  formerly  included  in  the 
genus  CyclaSy  a  name  now  retained  for  the  small  species  inha- 
biting the  rivers  of  the  north  temperate  zone ;  the  Cyrence  are 
found  in  warmer  regions,  on  the  shores  of  creeks  and  in  brackish 
water,  where  they  are  gregarious,  burying  verticaUy  in  the 
mud,  and  often  associated  with  members  of  marine  genera. 

Cyclas,  Brugui^re. 

Etymjology,  JeuklaSy  orbicular. 
Type,  C.  Cornea.    PI.  XIX.,  Fig.  17. 

Bywmymsy  Spl^serium,  ^cop.  Pisum,  Muhlf.  (not  L.)  Md0- 
oulium,  Jjink, 
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SJiellihm,  yentricose,  nearly  equilateral;  cardinal  teeth  2.1, 
minute,  laterals  1 — 1 :  2 — 2,  elongated,  compressed. 

Animal  oyq-yiyiparoiig ;  siphons  partly  united,  anal  shortest, 
orifices  plain,  gills  very  large,  the  outer  smallest,  with  a  dorsal 
^p ;  palpi  small  and  pointed. 

The  fry  of  Cydas  are  hatched  in  the  intermd  branchiee,  they 
are  few  in  number  and  very  unequal  in  size;  a  fall-grown 
C7.  cornea  has  about  6  in  each  gill ;  the  largest  being  i^  to  ^  the 
length  of  the  parent.  The  young  Cydades  and  Pisidia  are  very 
aotiYe,  climbing  about  submerged  plants  and  often  suspending 
themselyes  by  byssal  threads ;  the  stiiated  gills  and.  p\ilsatiAg 
heart  are  easily  seen  through  the  shell. 


t 
I 

Fig.  257.  Pisidium  amnicunif  -f ,  with  its  foot  protrnded. 

Sub-genera,  Pisidium,  Pfr.  P.  amnicum,  PI.  XIX.,  Fig.  18. 
Shell  inequilateral,  anterior  side  longest ;  teeth  stronger  than  in 
Cydas,  Animal  with  a  single,  small,  oxcurrent  siphon  ;  bran- 
chial and  pedal  orifices  con'fluent. 

Distribution,  60  species.  United  States,  South  America, 
Greenland,  Norway,  Sicily,  Algeria,  Capo,  India,  Caspian, 
Britain. 

Fossil,  38  species.     Wealdon — .    Europe. 

Cyrena,  Lamarck, 

Etymology,  Cxjrene,  a  nymph. 

Tyj>e,  C.  cyprinoides,  PI.  XIX.,  Fig.  20. 

Shell  oval,  strong,  covered  with  thick,  rpugh  epidermis; 
ligament  thick  and  prominent ;  hinge-teeth  3. 3,  laterals  1 — 1 
in  each  valve ;  pallial  line  slightly  sinuated. 

Animal  (of  typo)  with  the  mantle  open  in  front  and  below, 
margins  plain ;  siphons  short,  orifices  fringed ;  gills  imequal, 
square  in  front,  plaited,  inner  lamina  free  at  base  ;  palpi  lanceo- 
late ;  foot  strong,  tongue-shaped. 

Sub-genera,  Corbicula,  Muhlf.  C  consohrina,  PI.  XIX., 
Fig,  21,  Shell  OTbicnlax,  concentrically  furrowed,  epidermiis 
polished ;  lateral  tectla.  g\oiv^^\,^^,  «^,Tva.\fe^  ^^-^to^^a* 
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Battaaaj  Gray.    An^epor  lateral  teeth  short )  tuider  ones  long. 

Velorita,  Gray.    Anterior  laterals  thick  and  triangular. 

Distribution,  130  species.  Tropical  America  (eastern),  Egypt, 
India,  China,  Australia,  Pacific  Islands.  In  the  mud  of  rivers, 
and  in  man^ove  swamps,  usually  near  the  coast.  C.  consohrina 
ranges  from  Egjrpt  to  Cashmere  and  China,  and  is  found  fossil 
in  the  Pliocene  formations  of  England,*  Belgium,  and  Sicily. 

FoiaU,  105  species,    Wealden — .    Eurone,  United  States. 

P  Cybekoides,  Joannis, 

Synonymy  CyreneUa,  Desh, 

Type,  0.  Dnpontii,  PI.  XIX.,  Fig.  19. 

8heU  orbioqlar,  ventricose,  thin,  eroded  at  the  beaks ;  epi- 
dennis  dark  olive;  ligament  external,  prominent,  elongated; 
cardinal  teeth  3.2,  the  central  tooth  of  the  right  valve  bifid ; 
muscular  impressions  long^  narrow ;  pallial  line  simple. 

Animal  with  the  mantle  open  in  front  and  below,  margin 
simple,  siphons  short,  united;  palpi  moderate,  narrow;  gills 
very  unequal,  narrow,  united  behind ;  foot  cylindrical  elongated. 

Digtribytion,  4  species.  Siver  Senegal.  The  marine  spedes 
are  DiplodontoB. 

FosHl,  1  species.    Europe. 

Family  XTTT. — Qt^bisidm. 

BheU  regular,  equivalve,  oval  or  elongated;  valves  close» 
solid;  epidermis  thick  and  dark;  ligament  external,  conspicu- 
ous ;  cardinal  teeth  1 — 3  in  each  valve,  and  usually  a  posterior 
lateral  tooth ;  pedal  scars  close  to,  or  confluent  with,  the 
^ductors ;  pallial  line  simple. 

Anvnuil  with  the  mantle-lobes  united  posteriorly  by  a  curtain, 
pierced  with  two  siphonal  orifices ;  foot  thick,  tongue-rshaped ; 
gills  2  on  each  side,  large,  unequal,  united  behind,  forming  a 
complete  partition ;  palpi  moderate,  lanceolate. 

One  half  the  genera  of  this  family  are  extinct,  and  the  rest 
(excepting  Circe)  were  more  abundant  in  former  periods  than  at 
the  present  time.  Cyprina  and  Astarte  are  boreal  forms ;  Circe 
and  Cardita  ^bpund  in  the  Southern  seas. 

Cyprina,  Lamarck. 

Etymology,  Kuprinos  (from  Kupris),' related  to  Venus. 
Type,  0.  Islandica,  PI.  XIX.,  Fig.  22. 

» ABSociated  with  the  bones  of  Elephns  m^idUmaUs,  Bhinoeerot  leptarhiituif 
M  mtodon  Arvemensis,  Hippopotom\ws  rofyar^  ^c 
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Synonymy  Arctica,  ScLuin. 

Sheli  oval,  large  and  strong,  with  usually  an  oblique  line  or 
angle  on  the  posterior  side  of  each  valve ;  epidermis  thick  and 
dark;  ligament  prominent,  umbones  oblique;  no  lunule; 
cardinal  teeth  2.2,  laterals  0 — 1,  1 — 0;  muscular  impressions 
oval,  polished ;  pallial  sinus  obsolete. 

Animal  with  the  mantle  open  in  front  and  below,  margins 
plain;  siphonal  orifices  close  together,  fringed,  slightly  pro- 
jecting; outer  gills  semilunar,  inner  truncated  in  front. 

The  principal  hinge-tooth  in  the  right  valve  of  Cyprina 
represents  the  second  and  third  in  Venus  and  Cytherea ;  the 
second  tooth  of  the  left  valve  is  consequently  obsolete. 

Distribution,  C  Islandica  ranges  from  Greenland  and  the 
United  States  to  the  Icy  Sea,  Norway,  and  England;  in  5 — 80 
fathoms  water.  It  occurs  fossil  in  Sicily  and  Piedmont,  but  not 
alive  in  the  Mediterranean. 

Fossily  90  species.    (D*Orbigny.)    Muschelkalk — .    Europe. 

CiBCE,  Schumacher. 

Etymology y  in  Greek  mythology  a  celebrated  enchantress. 

ExampUy  0.  corrugata,  PL  XX.,  Fig.  2. 

Synonymy  Paphia  (undulata),  Lamarck.* 

Shell  8ub-orbicular,  compressed,  thick,  often  sculptured  with 
diverging  striae;  umbones  flat;  lunule  distinct;  ligament 
nearly  concealed ;  margins  smooth ;  hinge-teeth  3:3 ;  laterals 
obscure ;  pallial  line  entire. 

Animal  (of  (7.  minima)  with  the  mantle  open,  margins  denti- 
culate, siphonal  orifices  close  together,  scarcely  projecting, 
fringed ;  foot  large,  heeled  ;  palpi  long  and  narrow,  Eanges 
from  8 — 50  fathoms.     (Forbes.) 

Distribution,  40  species.  Australia,  India,  Red  Sea,  Canaries, 
Britain. 

AsTAETE,  Sowerby,  1816. 

Synonymy  Crassina,  Lamarck.  Tridonta,  Schum.  Goodallia, 
Turton. 

JExamphy  A.  sulcata,  PI.  XX.,  Fig.  1.  A.  boreaHs,  Fig.  258. 
{Astarte,  the  Syrian  Venus.) 

Shell  sub-orbicular,  compressed,  thick,   smooth  or  concen- 

•  This  name  was  employed  by  Bolten,  in  1798,  for  sp.  of  VenericUE,  and  by  Lamarck, 
in  1801,  for  Venus  divaricata,  Chemn.  (=«  Circe  divaricata  and  Crassatella  contraria), 
and  Mesodesma  glabratum.  In  1808,  Fabricius  adopted  the  name  for  a  group  of  butter- 
flies, in  which  sense  it  is  now  widely  employed,  having  been  abandoned  by  Lamarck  in 
iuB  iater  worka,  and  by  all  succeeding  malacologists. 
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trioally  fiiiTOwed ;  lunula  impressed ;  ligament  external ;  epi- 
dermis dark ;  hinge-teeth  2.2,  the  anterior  tooth  of  the  right 
valve  large  and  thick ;  anterior  pedal  scar  distinct ;  pallial  line 
eimple. 

Ariimalviik  mantle  open ;  morgine  plain  or  slightly 6ing&d; 
eiphonal  orifices  ample ;  foot  moderate,  tongue-shaped ;  lips 
large,  palpi  ianceolate ;  gills  nearly  eqnal,  united  behind,  and 
attached  ta  the  siphonal  band. 

The  animal  oiAftarte  doreoits  ie  shown  in  Fig.  258 ;  mnntle- 
margine  free,  plain,  slightly  cirrated  in  the  branchial  region ; 
united  posteriorly  by  the  branchial  septum,  forming  a  single 
excnrrent orifice ;  pedalmnsdes  (pp'),  distinct  fromadductora; 
gilk  flat,  finely  striated,  destitute  of  iiit«mal  partitians ;  outer 


Fig.  J68.    Aitatir:  iwMftj.  vw  lemi  sulcata,  leach,  J     WeUingtoii  Chaomt 


gill  narrow,  elliptical,  with  a  simple  margin;  inner  gill  grooved, 
conducting  to  the  mouth, 

IMitrihition,  20  species.  Behring's  Straits,  Wellington  CSian- 
nel,  Kara  Sea,  Ochotsk,  United  States.  Norway,  Britain, 
Canaries,  .ffigean  (30—112  fathoms). 

.    FosHl,  235  species.    Carb.  — .     North  and  South  America, 
Europe,  Thibet.  ~ 

?  Bigitaria,  Wood ;  Tellina  digitaria,  Lower  Mediterranean. 

Foeeil,  Pliocene,  Britaiu. 

GoULDiA,  C.  B,  Adams. 

8hd,l  minute,  triangular,  furrowed '  hinge  like  Aetarle,  with 
lateral  teeth ;  pallial  line  simple. 
l>ittribtUicm,  1  species.    Panama,  West  tndiM. 
z8 


OF  THB  HOLLtrsCA. 


Cbabbatelt^,  Lamarck. 


Synonymi,  Ptrchomya,  Ag.    Paphia  (Lamarck,  part)  BxoBfsy, 

Type.  0.  ponderoBB,  PI.  XXI.,  Fig.  4.     C.  pulchra,  Fig.  259. 

Etymologic,  cnuain,  thick, 

Shdt  solid,  TSBtricoBe,  atteniiated  behind,  amooth  or  con- 
centrically furrowed  ;  luuule  distiiict ;  ligameut  internal ; 
margin  smooth  or  denticulated ;  pallial  line  simple  ;  hinge- 
teeth  1.2,  Btriat«d,  in  front  of  cartilage  pit ;  lataral  teeth  0 — 1, 
1—0;  additotor  impressions  deep,  rounded;  pedal  small, 
distinct. 

.  Ammal  with  mantle-Iotee  united  only  by  the  branchial 
■eptum ;  inhalent  miirgins  oiTTat«d ',  foot  moderate,  compreased, 
triangular  groored;  gills  smooth,  unequal,  outer  semi'lunar, 
inner  widest  in  front ;  palpi  triangular. 


In  Cratmtellii  pulehra  tho  animal  is  like  Ailarte  ;  foot  linpni- 
form,  slightly  grooved  ;  palpi  short  ftnd  brood,  few -plaited ; 
outer  gill  narrower  in  front. 

Hietribution,  34  species.  Australia.  New  Zealand,  Philippines, 
India,  West  Afrien,  Canaries,  Brazil, 

Foas!'?,  64  species.  Neocomian — .  Patagonia,  United  States, 
Europe, 

IsDCARDU,  Lamarck.    Heart-cocklo. 

Etymology,  i»ot,  like,  eanlSa,  the  heart, 
Type,  I.  cor.    tl.  XX.., "E^^.  'i- 
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Bynonym*,  QloBans,  Poli ;  Bucardinm,  MoUfeldt ;  Peodiiolm, 
Meneghini. 

Shdl  cordate,  TsntiiooK;  nmbocieB  distant,  sab-spiral; 
ligament  external ;  luuge-teetk  2.2 ;  laterals  1—1  in  each  valre, 
tite  anterior  somotiines  obsolete. 

^ittTnol  witb  the  mantle  open  in  front ;  foot  triangular, 
pointed,  compressed;  eipltonal  orifices  close  together,  fringed; 
palpi  lopg  ^qd  uamnr;  giUs  very  large,  neatly  eqTud.     • 


Fig. MO  /acardiaeor. 

The  heart-cockle  hnrrovs  in.  sand,  by  meane  of.  its  fbot  (/], 
leaving  only  the  siphonal  openings  eaposed.     (Bulwer.) 
DutribHtion,  5  species,  ^fain,  Mediterranean,  China,  Japan. 
Fogiil,  90  species.     Ttiae  r— .    United  States,  Europe,  South 

The  Isocardia'Shaped  fossils  of  the  old  rocks  belong  te  the 
genera  CardtomorpAo  and  Ao-onw ;  many  of  those  in  the 
Oolites  to  Oen>mya.  Casts  of  true  leocardim  have  only  two 
transrerse  dental  folds  between  the  beaks,  and  no  longitudinal 
'  nirrowB. 

Ctpkioardia,,  Lamarck- 

.Eeompfe,  C.  obesa,  PI.  XX„  Fig.  4.    0.  rostrata.  Fig.  261. 

Synonyms,  Trapeziiun,  Humph.     Libitina,  Sch. 

Shell  oblong,  with  an  oblique  posterior  ridge;  tuubonea 
anterior  depTMsed;  ligament  extstnal,  in  deep  and  narrow 
grooves ;  cardinal  t«eth  2.2,  laterals  1 — 1  in  ea<^  valve,  eome- 
timas  obsotue ;  mnscnlar  impreeaions  oval  (of  two  elements) ; 
paUial  line  simple. 


^  Swl»-j|iwMij,   JMsM^  Bocaalt,  Ban  Soe.  GeoL.  S,  S61.    A^ 
vblL,  tumaid.;  lunge  wilii  cndixnl  aadpodenor  teedi ; 
d^TvcfUsr  \Miiiikdedbjaiiige.    Jmm2,  Ixivrer  Sdhanan, 
^OTtirgal.      (Shupe.) 

FosMi,   5  gpecMM,     Ixnrer  Shman    Triii      UniiBd  Steiea. 
'Soxope,  Kew  Soulii  Wales, 


Type,  G.  fyinmilflii .  FL  XTIEL,  Fig.  lA. 

SywomfWL,  Hemic^  donogta,  Dea^utjea.    ^ 

SAeS  oUkmg,  Texitdficise,  cordMie;  beaki  pronniKZit,  eob- 
spind ;  lunge  -miih  a  sci&Il  tjocnii  ajid  doLtal  pot  in  eadii  xalre ; 
ligament  pazHr  internal  ermtazrt^  in  a  ipoon-^t^Kd  inikclaoii ; 
anterior  nmacolar  scar  long,  with  a  pedal  acar  abore;  yoeieaiar 
adductor  impreaEion  cm  a  procdzkezd  enL-r^nd  p^ate;  paDial 
line  simple. 

DUtrHnttifm^  2  ^»ec3e&    Ciiix^ea&  Sea.  Mdneeaa. 

FouQj  2  £pMa££.    £cioezi6 — ^.    Fxaziee,  FSedmont. 

M£GAi£ax«r.  J.  SovaiiT. 

TVpg,  M.  cacnTLa-rgg,  FL  XIX.,  Fig.  19.  ( Jf«^Bf,  laigie,  o&ao, 
tooth.) 

Shdl  oblong.  azKK^  cr  bec^di;  M^aneBi  external;  Idnge- 
teeth  1.2,  tldc^:  laiiEfndf  1.1,  pofdenor;  antenor  addnrtor 
impreasian  deep,  ▼ilii  a  rs^sfd  jlht^zl,  and  a  small  pedal  sear 
behind  it. 

In  the  typkaJ  ipecSef  fike  lieala  are  soliH^jcTal,  ^te  Isiecal 
teeth  ohi^cur^.  tiA  ih^  yy^jfrjji  add':iCVarsbc?iiijiQ*dlyprjiLiiient 
ridges. 

Ffji^U,  14  ?T»ej'_d*?^  ^YV^  Sihiriai; — XieT^*^  ".ara.  tTidlied  States, 
Eirrope. 

Epiral ;    -czj^jfTzTrr  *ide  'j?>-:L'jr:i-tri''Al:j  f:zrrc"»-*>d :    posCiRriig-  side 
"with  tvo  oDlivTir-  TxZ^^..     F*AxQ.  gfsrisy;   Jlzz^JA  Stages. 

M*^iX,r:^rj^  C'az^dr^vi*  .  H2JL  1 VS2-  TTxTier  SiimaiL  <llaziada. 
TTmboxie*  t^tt  tif/.r.  ki:L^«:-^^let^i  r:i2?^  ahi*asl  oLirisensed 

fyTTi^r-Tr^^j^^:,^   'j2J.<;jr_^  c/j^r^ji,  hryu^^ 
f^^'^'^^^f^.   /Ljr^ii*^^i^    L^x.&.,      rOs^-^B*     Jg3axi£i\ 
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f  Buh-gmus,  Redania,  Eouault,  Biill  Soc,  Geol.,  8,  362.  SMI 
oval,  tumid ;  hinge  with  cardinal  and  posterior  teeth  ;  anterior 
adductor  bounded  by  a  ridge.  Fomly  Lower  Siluriaii,  Brittany, 
Portugal.     (Sharpe.) 

Fossil,  5  species.  Lower  Silurian — ^Trias.  TJijited  States, 
Europe,  New  South  Wales,  Tasmania. 

?  Cabbilia,  Beshayes* 

Tyjpe,  0.  semisuloata,  PI.  XVIII.,  Fig.  18. 

Synonym^  Hemicyclonosta,  Deshayes.    * 

Shell  oblong,  ventricose,  cordate;  beaks  prominent,  sub- 
spiral  ;  hinge  with  a  small  tooth  and  dental  pit  in  each  yalve ; 
ligament  partly  internal  contained  in  a  spoon-shaped  inflection ; 
anterior  muscular  scar  long,  with  a  pedal  scar  above ;  posterior 
adductor  impression  on  a  prominent  sub-spiral  plate;  pallial 
line  simple. 

Distribution^  2  species.     Chinese  Sea,  Moluccas. 

Fossil,  2  species.    Eocene — .    France,  Piedmont. 

Megalodon,  J.  Sowerby. 

Type,  Mp  cucullatus,  PI.  XIX.,  Fig.  19.  {Megas,  large,  odoust 
tooth.) 

Shell  pblo;Qg,  smooth  or  keeled ;  ligament  external ;  hinge- 
teeth  1.2,  thick;  laterals  1.1,  posterior;  anterior  adductor 
impression  deep,  with  a  raised  margin,  and  a  small  pedal  scar 
behind  it. 

In  the  typical  species  the  beaks  are  sub-spiral,  the  lateral 
teeth  obscure,  and  the  posterior  adductors  bounded  by  prominent 
ridges. 

Fossil,  14  species.  Upper  Silurian — ^Devonian.  United  States, 
Europe. 

Sub-genera.  ?  Oold/ussia  (nautiloides),  Castlenau.  Umbones 
spiral;  anterior  side  concentrically  farrowed;  posterior  side 
with  two  oblique  ridges.    Fossil,  Silurian,  United  States. 

Megaloma  (Canadensis),  Hall,  1862.  Upper  Silurian,  Canada. 
Umbones  very  thick,  hinge-teeth  rugged,  almost  obliterated 
with  age ;  posterior  lateral  teeth  1.1 ;  no  muscular  ridges. 

Pachydomus  (Morris),  J.  Sowerby. 

Etymology,  pachv^s,  thick,  domos,  house. 
Bynonyma,    Astartila,    Dana.      P  Cleobis    (grandis^,    Dana. 
P  Pyramus  (eUipticus),  D.  =Notomya,  M*Coy. 
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Type,  P.  globosus  (Megadesmus),  J.  Sowerby,  in  Mitchell's 
Australia. 

8hdl  oval,  ventricose,  very  thick ;  ligament  large,  external ; 
lunette  more  or  less  distinct ;  hinge-line  sunk ;  teeth  1  or  2  (?) 
in  each  valve ;  adductor  impressions  deep ;  anterior  pedal  scar 
distinct ;  pallial  line  broad  and  simple,  or  with  a  vory  shallow 
sinus. 

Foasily  5  species.  Devonian  ?    New  South  Wales,  Tasmania. 

Pacbtrisma,  Morris  and  Lycett. 

j^tymology,  pachuSy  thick,  ereismay  support. 

Type,  P.  grande,  Mor^and  Lycett.  Great  Oolite  (Bathonian)» 
Minchinhampton. 

SheU  cordate,  with  large  sub-spiral  beaks ;  valves  very  thick 
near  the  umbones,  obliquely  keeled;  hinge  with  one  thick 
conical  tooth  (behind  the  dental  pit,  in  the  right  valve),  a  small 
lateral  tooth  closo  to  the  deep  and  oval  anterior  adductor,  and  a 
posterior  lateral'-tooth  (or  muscular  lamins^  P) ;  ligamental  plates 
short  and  deep. 

Opis,  Defrance.         / 

jpocampUy  0.  lunulatftj,  PI.  XIX.,  Fig.  24.  {Opie,  a  name  of 
Artemis.) 

Shell  strong,  ventricose,  cordiform,  obliquely  keeled ;  beaks 
prominent,  incurved,  or  sub-spiral ;  cardij^al  teeth  1.1;  lunula 
distinct. 

Fossil,  42  species.  .  Trias — Chalk.     Europe. 

Cardinia,  Agassiz. 

FAymologyy  cardo-inis,  a  hinge. 

Type,  C.  Listeri,  PI.  XIX.,  Fig.  23. 

Synonyms y  Thalassides,  Berger,  1833  (no  description),  Sine- 
muria,  Christol.  Pachyodon,  St\itch.  (not  Meyer  noy  Schum), 
Pronoe,  Agassiz. 

SheU  oval  or  oblong)  attenuated  posteriorly,  compressed, 
strong,  not  pearly,  marked  by  lines  of  growth;  ligament 
external;  cardinal  teeth  obscure,  laterals  1 — 0.  0 — 1,  remote, 
prominent ;  adductor  impressioip^s  deep ;  pallial  line  simple. 

Fossil,  71  species.  Silurian — Inferior  Oolite.  Europe ;  along 
with  marine  shells. 

Sub-genus  ?  Anthracosia,  King,  1844 ;  TJnio  sub-constrictus, 
Sowerby.  (Carbonicola,  M'Coy,  1856.)  Tipper  Silurian — Garb. 
40  species.  They  occur  in  the  valuable  layers  of  clay-ironstone 
called  **mus8el-band8,*'  asao^^Si^fi^  m^k  Noiviili^  I)t6cince,&(i, 
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In  Derbyshire  the  mussel-band  is  wrongbt,  like  marble,  into 
Vases. 

?  Myoconcha,  J.  Sowerby. 

Tyjpe,  M*  crassa,  PI.  XIX.,  Fig.  25.  {Mya^  mussel^  concha^ 
sheU.) 

Shdl  oblong,  thick,  with  nearly  terminal  depressed  iimbones ; 
ligament  external,  supported  by  long,  narrow,  appressed  plates; 
hinge  thick,  with  an  oblique  tooth  in  the  right  valre ;  anterior 
muscular  impression  round  and  deep,  with  a  smaU  pe^al  scar 
behind  it;  posterior  impression  large,  single;  pallial  line 
simple. 

This  shell,  which  is  not  nacreous  inside,  is  distinguished  from 
any  of  the  Mj^tiHdoe  by  the  form  of  its  ligamental  plates  and 
muscular  impressions;  the  hinge-tooth  is  usually  overgrown 
p,nd  nearly  obliterated  by  the  hinge-margin^  as  in  aged  examples 
of  Cardita  orbicularis  and  Cypricardia  vellicata* 

Fossil,  26  species.    Permian — ^Miocene.     (D'Orb.)    Europe. 

Sub-genius,  ?  Hippopodium  (ponderosum,  Sowerby),  Coneybeare. 
Lias,  Europe.  Shell  oblong,  thick,  ventricose ;  umbones  large ; 
ligament  external ;  ventral  margin  sinuated ;  hinge  with  one 
thick,  oblique  tooth  in  each  valve,  sometimes  nearly  .obsolete ; 
pallial  line  simple ;  anterior  muscular  scar  deep.  This  shell 
appears  to  be  a  ponderous  form  of  Cypricardia  or  Cardita  ;  it  is 
a  characteristic  fossil  of  the  English  Lias,  but  only  very  aged 
examples  have  been  found. 

Cakdita,  Brugui^e. 

Synonyms^  Mytilicardia  a^d  Cardiocardita  (ajar),  Bl.  Arcinella, 
Oken. 

Type,  C.  calyculata,  PI.  XX.,  Fig.  5. 

Etymology,  cardia,  the  heart. 

Shell  oblong,  radiately  ribbed;  ligament  external;  margins 
toothed;  hinge -teeth  1.2,  and  an  elongated  posterior  tooth; 
pallial  line  simple ;  anterior  pedal  scar  close  to  adductor. 

Animal  with  the  mantle-lobes  free,  except  between  the 
siphonal  orifices ;  branchial  margin  with  conspicuous  cirri :  foot 
rounded  and  grooved,  spinning  a  byssus ;  te-bial  palpi  short, 
triangular,  plaited ;  gills  rounded  in  front,  tapering  behind,  and 
united  together,  the  outer  pair  narrowest. 

C.  pectunctUuLS,  Brugui^re,  {Mytilicardia,  Blainville),  ha«  aD 
anterior  tooth.  C,  concam^rata,  Brugui^re,  found  at  tiie  Cape, 
has  a  remarkable  cup-like  inflection  of  the  ventral  margin  oi 
each  valve. 
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The  shells  of  this  tribe  are  remarkable  for  the  elegance  of 
their  forms  and  colours ;  they  are  frequently  ornamented  with 
chevron-shaped  lines.  Their  texture  is  very  hard,  all  traces  of 
structure  being  usually  obliterated.  The  Venendce  appeared  first 
in  the  Oolitic  period,  and  have  attained  their  greatest  develop- 
ment at  the  present  time ;  they  are  found  in  all  seas,  but  most 
abundantly  in  the  tropics. 

Venus,  L. 

Synonyms  y  Merceneria,  Antigone,  and  Anomalocardia  (flexuosa) 
Schum,  Chione,  Megerle  (not  Scop.).  Eryoina  (carioides), 
Lamarck,  1818. 

Type,  V.  paphia,  L.    PI.  XX.,  Fig.  7. 

Sliell  thick,  ovate,  smooth,  sulcated,  or  cancellated ;  margins 
minutely  crenulated ;  cardinal  teeth  3 — 3 ;  pallial  sinus  small, 
angular ;  ligament  prominent ;  lunule  distinct. 

Animal  with  mantle-margins  fringed ;  siphons  unequal,  more 
or  less  separate;  branchial  orifice  sometimes  doubly  fringed, 
the  outer  pinnate;  anal  orifice  with  a  simple  fringe  and 
tubular  valve ;  foot  tongue-shaped ;  palpi  small,  lanceolate. 

V.  textiliSy  and  other  elongated  species,  have  a  deep  pallial 
sinus ;  F.  gemmu  (Totten)  has  a  very  deep  angular  sinus,  like 
Artemis;  V,  reticulata  has  bifid  teeth,  like  Tapes;  V.  tridac- 
noidesy  a  fossil  of  the  United  States,  has  massive  valves,  ribbed 
like  the  clam-shell.  The  North  American  Indians  used  to 
make  coinage  (wampum)  of  the  sea-worn  fragments  of  Venus 
mercenariay  by  perforating  and  stringing  them  on  leather 
thongs.  I 

Distribution^  176  species.  World-wide.  Low  water — 140 
£Eithoms.  F.  astartoides,  Behrings*  Sea.  F.  verrucosa^  Britain, 
Mediterranean,  Senegal,  Cape,  Red  Sea :  Australia  ? 

Fossil,  200  species.  Oolites — .  Patagonia,  United  States, 
Europe,  Lidia. 

?  Volupia  rugosa.  (Defrance,  1829.)  Shell  minute,  Isocardia^ 
shaped,  concentrically  ribbed,  with  a  large  lunule.  Eocene, 
Hauteville. 

Saaddomus  (Nuttalli),  Conrad^  Oval,  solid,  with  tumid  um^ 
bones;  lunule  0;  teeth  3 — 4,  unequal,  the  central  bifid; 
pallial  sinus  large. 

Distribution,  8  species.    India,  Australia,  West  America. 

Cytherea,  Lam. 
Etymology y  Cytherea^  from  Oythera,  an  ^gean  island. 
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Synonyms,  Meretru^,  Gray.  Dione,  Megerle,  Oryptograimna, 
Morcli. 

Examples,  0.  dione,  PL  X!^.,  Fig.  8.  0.  eliione,  Fig.  14, 
p.  26. 

Shell  like  Venus;  margins  simple;  hinge  witli  3  cardinal 
teeth  and  an  anterior  tooth  beneath  the  Im^ule ;  pallial  sinng 
moderate,  angular. 

Animal  wit^  plain  mantle-margins ;  siphons  'vinited  l^^f-waJ, 

DistribtUiony  same  as  Venits.    Becent  113,  species. 

Fossil,  80  species. 

Meboe,  Schum. 

Mymology,  Meroe,  an  island  pf  the  Nile. 

Synonyms,  Cuneus  (part)  Megerle  (not  Da  Costa).    Sunett^, 

I4nk- 

Type,  M.  picta  (=Vemis  Mcroe,  L.  Donax,.  Deshayes). 
PI.  XX.,  Fig.  9. 

Shell  oval,  compressed ;  anterior  side  rather  longest ;  hinge 
with  3  cardinal  teeth*  and  a  long  narrow  anterior  tooth ;  li^mle 
lanceolate ;  ligament  in  a  deep  escutcheon. 

JDistributioin,  11  species.     Senegal,  India,  Japan,  Australii^, 

Trigona,  Miihlf^ldt. 

Mymology i  trigonos,  three-cornered. 

Type,  T.  tripla,  PI.  XX.,  Fig.  IQ. 

fi^/te// trigonal,  wodge-shaped,  sub-equilateral;  liganxent  short, 
prominent;  cardinal  teeth  3 — 4,  anterior  f  remote;  pallial 
sinus  rounded,  horizontal. 

Distribution,  28  species.  West  Indies,  Mediterranean,  Senegal, 
Cape,  India,  West  America. 

Fossil,  Miocene — .     Bordeaux. 

T.  crassatelloides  attains  a  diameter  of  5  inches,  and  is  very 
ponderous. 

Sub-genus,  Orateloupia,  Pesm.  G.  irregularis,  PI.  XX., 
Fig.  11. 

Shell  sub-equilatoral,  rounded  in  front,  attenuated  behind; 
hinge  with  1  anterior  tooth,  3  cardinal  teeth,  and  several  small 
posterior  teeth ;  pallial  sinus  deep,  oblique.  Fossil,,  4  species. 
Eocene — Miocene.     United  States,  France. 

Artemis,  Poli. 

Etymology,  Artemis,  in  Greek  mythology  Piana^ 
Type,  A.  exqleta,  PI.  XX.,  Fig.  12. 
/Slt/rumym,  Doainia,  ^copo^. 
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8hdl  orbicnlar,  compressed,  concentrically  striated,  pale 
ligament  sunk;  lumile  deep;  hinge  like  Cytherea;  margins 
even ;  pallial  sinus  deep,  angular,  ascending. 

Animal  with  a  large  hatchet-shaped  foot,  projecting  from  the 
ventral  margin  of  the  shell ;  mantle-margins  slightly  plaited ; 
siphons  united  to  their  ends ;  orifices  simple ;  palpi  narrow. 

Diatrihutioriy  100  species,  boreal — Tropical  seas ;  low  water 
80  fathoms. 

Foaaily  13  species.  Carh — .  United  States,  Europe,  South 
India. 

Sub-genera,  Cydina,  Desh.  V.  Sinensis,  Chemn.  Orbicular, 
ventricose,  margins  crenulated,  no  lunule,  sinus  deep  and 
angular.  Diatrihution,  10  species,  Senegal,  India,  China, 
Japan,  West  America.    Foaaily  1  species.    Miocene,  Bordeaux. 

Clementia  (papyracea)  Gray.  Thin,  oval,  white;  ligament 
semi-internal;  posterior  teeth  bifid,  sinus  deep  and  angular. 
Animal  with  long,  united  siphons,  and  a  large  crescentic  foot, 
similar  to  Artemia^  IHatrtbuHon,  6  species.  Australia,  Philip^ 
pines. 

Ltjcinopsis,  Forbes. 

Synonymay  Dosinia,  Gray,  1847  (not  Scop.).  Mysia,  Gray, 
1861  (not  Leach).     Cyclina,  Gray,  1853  (not  Desh.). 

TypCy  Venus  undata,  Pennant,  PI.  XX.,  Fig,  13.  {Ludna 
and  opaia  like.) 

Shell  lenticular,  rather  thin;  right  valve  with  2  laminar, 
diverging  teeth,  left  with  3  teeth,  the  central  bifid ;  muscular 
impressions  oval,  polished ;  pallial  sinus  very  deep,  ascending. 

Animal  with  mantle-margins  plain;  pedal  opening  con- 
tracted; foot  pointed,  basal;  siphons  longer  than  the  shell, 
separate,  divergent,  with  fringed  orifices.     (Clark.) 

TPhe  type  of  this  genus  having  been  erroneously  placed  in 
Cyclina  by  M.  Deshayes,  he  has  proposed  a  new  genus  {Lajon- 
hairia)  for  L.  decuaaatay  Philippines,  a  fossil  of  the  English 
Flioceney  but  still  living  in  the  Mediterranean. 

Diatrihution,  10  species.    North  America,  Norway,  Britain. 

Foaaily  3  species.    Pliocene.    Britain,  Belgium. 

Tapes,  Miihlfeldt. 

Synonymay  Paphia,  Bolten,  X798.    Pullastra,  G.  Sby.    Omalia, 

Eyck,  1856. 

Fxamphy  T.  pullastra,  PL  XX.,  Fig.  14.     {Tapeay  tapestry.) 
SJiell  obloAg,  umbones  anterior,  margins  smooth ;  teeth  3  ii^ 

eaoh  Tolye,  more  or  less  bifid  \  paUial  si^ufi  d<&Qii^^  xowii^i^. 
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Animal  spinning  a  byssus ;  foot  thick,  lanceolate,  grooved ; 
mantle  plain  or  finely  fringed ;  freely  open  in  front ;  siphons 
moderate,  separate  half-way  or  throughout,  onfices  fringed, 
anal  cirri  simple,  branchial  ramose ;  palpi  long,  triangular. 

Diatrihutioriy  78  species.  Norway,  Britain,  Black  Sea,  Senegal, 
Brazil,  India,  China,  New  Zealand.  Low  water — 100  fathoms. 
(Beechy.) 

Fossily  6  species.  Pliocene—.  Britain,  France,  Belgium, 
Italy. 

The  animal  is  eaten  on  the  continental  coasts ;  it  buries  in 
the  sand  at  low  water,  or  hides  in  the  crevices  of  rocks,  and 
roots  of  sea- weed. 

Vbnertjpis,  Lamarck. 

Etymology^  Venus^  and  rupeSf  a  rock. 

Synonymy  Oaatranay  Schiun. 

JRxampUf  V.  exotica,  PI.  XX.,  Fig.  15. 

Shell  oblong,  a  little  gaping  posteriorly,  radiately  striated 
and  ornamented  with  concentric  lamellae ;  three  small  teeth  in 
each  valve ;  one  of  them  bifid ;  pallial  sinus  moderately  deep, 
angular. 

Animal  with  the  mantle  closed  in  front,  pedal  opening  mode- 
rate; siphons  united  half-way,  and  with  a  simple  fringe  and 
tubular  valve,  branchial  siphon  doubly  fringed,  inner  cirri 
branching ;  palpi  small  and  pointed. 

Distribution ^  19  species.  Britain — Crimea ;  Canaries,  India, 
Tasmania,  Kamtschatka,  Behring's  Straits — ^Peru.  In  crevices 
of  rocks. 

Foaaily  Miocene — .    United  States,  Europe. 

Petricola,  Lamarck. 

Etymology,  petra,  stone,  colo,  to  inhabit. 

Synonyms,  Eupellaria,  Bellevue;  Choristodon,  Jonas;  Na^ 
ranio,  Gray. 

Type,  P.  lithophaga,  PI.  XX.,  Fig.  16.  P.  pholadiformis, 
PI.  XX.,  Fig.  17. 

Shell  oval  or  elongated,  thin,  tumid,  anterior  side  short; 
hinge  with  3  teeth  in  each  valve,  the  external  often  obsolete ; 
pallial  sinus  deep. 

Animal  with  the  mantle  closed  in  front,  much  thickened  and 

rocurved  over  the  edges  of  the   shell ;  pedal  opening  small ; 

foot  small,   pointed,    lanceolate ;    siphons    partially    separate, 

orifices  fringed,  anal  with  a  valve  and  simple  cirri,  branchi4 

cirn  pinnate  ;  palpi  smaW,  \nc\aii^Q\ax. 
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Distrihutton,  30  species.  United  States,  France,  Bed  Sea, 
India,  New  Zealand,  Pacific,  West  America  (Sitka — ^Peru). 
Burrows  in  limestone  and  mud. 

Foasily  20  species.    Eocene — .    United  States,  Europe* 

Glatjcomya  (Bronn),  Gray. 

Synonymy  Glauconome,  Gray,  1829  (not  Goldfuss,  1826). 

TypCf  G.  Sinensis,  PL  XX.,  Fig.  18.  {Olaucos,  sea-green, 
my  at  mussel.) 

Sliell  oblong,  thin ;  epidermis  dark,  greenisli ;  ligament  ex- 
ternal ;  hinge  with  3  teeth  in  each  valve,  one  of  them  bifid ; 
pallial  sinus  very  deep  and  angular. 

Animal  with  a  rather  small,  linguiform  foot ;  pedal  opening 
moderate ;  siphons  very  long,  united,  projecting  far  into  the 
branchial  cavity  when  retracted,  their  ends  separate  and  diverg- 
ing; palpi  large,  sickle-shaped;  gills  long,  rounded  in  front, 
the  outer  shortest. 

Suh-genm.  Tarysiphont  Benson.  Differs  from  Glaucomya 
in  having  the  siphms  united  up  to  the  end. 

Diatrihutiony  12  species.  Embouchures  of  rivers;  China, 
Philippines,  Borneo,  India. 

Foasily  2  species.    Tertiary.    Europe. 


Family  XV.— Maotrid^. 

Shell  equivalve,  trigonal,  close,  or  slightly  gaping ;  ligament 
(cartilage)  internal,  sometimes  external,  contained  in  a  deep 
triangular  pit ;  epidermis  thick ;  hinge  with  2  diverging  car- 
dinal teeth,  and  usually  with  anterior  and  posterior  laterals ; 
pallial  sinus  short,  rounded. 

Animal  with  the  mantle  more  or  less  open  in  front ;  siphonal 
tubes  united,  orifices  fringed ;  foot  compressed ;  gills  not  pro- 
longed into  the  branchial  siphon. 

Sections  of  the  shell  exhibit  an  indistinct  cellular  layer  on  the 
external  surface  and  a  distinct  layer  of  elongated  sheU.  (Car- 
penter.) 

Maotba,  L. 

Etymology ,  madray  a  kneading  trough. 
SynonymSy    Trigonella,    Da    Costa    (not    L.),    Schizodesnjia 
(Spengleri),  Spisula  (solida),  Mulinia  (lateralis).  Gray. 
Typey  M.  stultorum,  PI.  XXI.,  Fig.  1. 
Shell  nearly  equilateral ;  anterior  hinge-tooth  A.-eha.^^^d^'mt.K 
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(jf,  cuneattis  Was  formally  eaten  by  the  Indians.  At  Mobile, 
on  the  Gulf  of  Mexico,  it  is  found  in  colonies  along  with  Cyrena 
Carolinensis,  burrowing  2  inches  deep  in  banks  of  mud;  the 
"Water  is  only  brackish,  though  t}iere  is  a  tide  of  3  feet.  Banks 
of  dead  shells,  3  or  4  feet  thick,  are  found  20  miles  inland : 
Mobile  is  built  on  one  of  these  shell-banks.  The  road  &om 
New  Orleans  to  Lake  Pont-chartrain  (6  miles)  is  made  of 
Gnathodo;!  shells  procured  from  the  east  end  of  the  lake,  where 
there  is  a  mound  of  them  a  mile  long,  15  feet  high,  and  20 — 60 
yards  wide ;  in  some  places  it  is  20  feet  above  the  level  of  the 
lake*     (Lyell.) 

LitaLAJiiA,  Lamarcki     Otter's-shell. 

J^ypCf  L.  oblonga,  Gmel.  PI.  XXI.  ^  Fig.  3.  (=  L.  solenoidos, 
Lamarck). 

S?^eU  oblong,  gaping  at  both  ends ;  cartilage-plate  prominent, 
with  1  or  2  small  teeth  in  front  of  it,  in  each  valve ;  pallial 
sinus  deep,  horizontal. 

Animal  with  closed  mantle-lobes ;  pedal  opiBning  moderate ; 
foot  rather  large,  compressed;  siphons  united,  elongated,  in- 
vested with  epidermis;  palpi  rather  narrowj  their  margins 
plain ;  gills  tapering  to  the  mouth. 

Distributiorif  18  species.  United  States,  Brazil,  Britain,  Medi- 
terrtmean,  Senegal,  Cape,  India,  New  Zealand^  Sitka. 

Fossil i  25  species.     Carb. — .   United  States,  Europe. 

Besembles  Mya ;  burying  vertically  in  sand  or  mud,  especially 
of  estuaries ;  low  water,  12  fathoms.  £.  rugoaaj  found  liviiig 
on  the  coasts  of  Portugal  and  Mogador,  is  fossil  on  the  coast 
of  Sussex.    (Dixon.) 

Suh-genuBy  Vagcmella,  Gray.  Mantle  sinus,  large,  routid; 
interior  ridges>  of  which  two  diverge  from  the  hinge  to  the 
ventral  edgei 

Anatinella,  G*  Sowerby. 

Type,  A.  cAndida,  (Mya)  Chemn.  PI.  XXIII.  j  Fig.  6. 

8hdl  ovate,  rounded  in  front,  attenuated  and  truncated  be- 
hind ;  cartilage  in  a  prominent  spoon-shaped  process,  with  2 
small  teeth  in  front;  muscular  impressions  irregular,  the 
anterior  elongated ;  pallial  line  slightly  truncated  behind. 

DistrihUixmy  3  species.  Ceylon,  Philippines;  sands  at  low 
water. 

FamilIt  XVI.— Tblunid^. 

Shell  free,  cOlnpressed,  usually  closed  and  equivalve ;  cardinal 
toeth  2  at  most,  laterals  1 — 1,  sotnetimes  obsolete ;  muscidax 


480  UAHVAL  OF  THE  MOLltJSCA. 

impressions  rounded,  polished;  pallial 'sinus  very  laifge;  liga- 
ment on  shortest  side  of  the  shell,  sometimes  internal.  Struc- 
ture obscurely  prismatic-cellular;  prisms  fusiform,  nearly 
parallel  with  surface,  radiating  from  the  hinge  in  the  outer 
layer,  transverse  in  the  inner. 

Animal  with  the  mantle  widely  open  in  front,  its  margins 
fringed ;  foot  tongae-shaped,  compressed ;  siphons  separate, 
very  long  and  slender;  palpi  large,  triangular;  gills  united 
posteriorly,  unequal,  the  outer  pair  sometimes  directed  dorsally. 

The  Tellens  are  found  in  all  seas,  chiefly  in  the  littoral  and 
laminarian  zones ;  they  frequent  sandy  bottoms,  or  sandy  mud, 
burying  beneath  the  surface ;  a  few  species  inhabit  estuaries 
and  rivers.  Their  valves  are  often  richly  coloured  and  orna- 
mented with  finely  sculptured  lines. 

Tellina,  L.    Tellen. 

Etymology  y  TelUney  the  Greek  name  for  a  kind  of  mussel. 

Synonyms y  Peronsea  {part)  Poli.  Phylloda  (foliacea),  Omala 
(planata)  Schumacher.  Psammotea  (solidula)  Turt.  Arco- 
pagia  (crassa)  Leach.    Tellinodora,  Morch. 

Examples y  T.  Engoa-felis,  PI.  XXI.,  Fig.  5.     T.  camaria^ 

Shell  slightly  inequivalve,  compressed,  rounded  in  front, 
angular  and  slightly  folded  posteriorly,  umbones  sub-central ; 
teeth  2.2,  laterals  1 — 1,  most  distinct  in  the  right  valve ;  pallial 
sinus  very  wide  and  deep ;  ligament  external,  prominent. 

Animal  with  slender,  diverging  siphons,  twice  as  long  as  the 
shell,  their  orifices  plain  ;  foot  broad,  pointed,  compressed ; 
palpi  very  large,  triangular ;  gUls  small,  soft  and  very  minutely 
striated,  the  other  rudimental  and  directed  dorsally. 

TtllinideSy  Lamarck.  T.  planissima,  PL  XXI.,  Fig.  7.  Valves 
with  no  posterior  fold ;  lateral  teeth  wanting. 

T.  camaria  {Strigillay  Turt.)  has  the  valves  obliquely  sculp- 
tured ;  T.  fabultty  Gron.,  has  the  right  valve  striated,  the  other 
plain.  T.  Bumetiy  California,  has  the  right  valve  flat ;  T.  lunu- 
lata,  Pliocene,  South  Carolina,  much  resembling  it  in  shape,  has 
the  left  valve  flat. 

Distrihutiony  above  300  species.  In  all  seas,  especially  the 
Indian  Ocean ;  most  abuudant  and  highly  coloured  in  the 
tropics.  Low  water  —  Coral  zone,  50  fathoms.  Wellington 
Channel ;  Kara  Sea  ;  Behring's  Straits ;  Baltic ;  Black  Sea. 

i^(95527,  170  species.  Oolites — .  United  States,  South  America 
(Chjioe)y  Europe. 
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Gastbaka,  Schumacher. 

SynonymSf  Eragilia,  Desli.  Diodonta,  E.  and  H.,  not  Schu- 
macher. 

Type,  Tellina  fragilis,  L.     PI.  XXI.,  Fig.  8. 

Shellf  equivalve,  convex,  with  squamosa  lines  of  growth ; 
cardinal  teeth  2  in  right  valve,  1  bifid  tooth  in  left ;  pallial  sinus 
deep  and  rounded ;  umbonal  area  punctate ;  ligament  external. 

Animal  with  the  mantle  open  in  front,  its  margins  fringed ; 
siphons  elongated,  slender,  separate,  unequal,  orifices  with  cirri ; 
foot  small,  compressed,  linguiform;  palpi  large,  triangular; 
gills  unequal,  soft,  finely  striated. 

Oastrana  inhabits  shallow  water,  boring  in  mud  and  clay,  and 
not  travelling  about  like  the  Tellens, 

Diatributiony  3  species.  Norway,  Britain,  Mediterranean, 
Black  Sea,  Senegal,  Cape. 

Fossil,  Miocene — .    Britain,  France,  Belgium. 

GAPSTJLi,  Schumacher. 

Etymology y  Dimin.  of  capsa,  a  box. 

Synonyms,  Capsa  (part),  Brug.  1791.  Sanguinolaria,  Lamarck, 
1818,  not  1801. 

Type,  0.  rugosa,  PI.  XX.,  Fig.  19.  (=  Venus  deflorata, 
Gmel). 

Shell  oblong,  ventricose,  slightly  gaping  at  each  end ;  radiately 
striated ;  cardinal  teeth  2  in  each  valve,  one  of  them  bifid ;  liga- 
ment external,  large,  prominent ;  siphonal  inflection  short. 

Anim^il  like  PsammoHa ;  foot  moderate ;  gills  deeply  plaited, 
attenuated  in  front,  outer  small,  dorsal  border  wide,  fixed; 
fiiphons  moderate. 

JHstribution,  4  species.  West  Indies,  Eed  Sea,  India,  China, 
Australia. 

Fossil,  20  species.  Carb.  — .  United  States,  Europe.  (D'Orb.) 

QxjENSTEDTiA,  Morris  and  Lycett. 

Hinge  in  left  valve  with  obtuse,  oblong,  transverse  teeth; 
pallial  sinus  small;  ligament  in  a  narrow  groove;  cardinal 
teeth  0.1. 

PsAMMOBiA,  Lamarck.    Sunset-shell. 

Etymology,  psammos,  sand,  hio,  to  live. 

Y 


juNiru.  or  Tsa 


Sgnonymty  FeammoteEt  (zonalis)  Ltuoarck.    FaommoOolA,  BL 
Oori,  Schuioachei. 


Fig.  3Q2^  F$attimibia  ivrp^tiiu,  ChBmn,  ^  firit, 

Ejsample,  P.  PerrofinsiB,  PI.  XXI..  Fig.  9.    P. 
PI.  XXI.,  Fig.  10.      p.  pallido.  Fig.  263.     P.  Tespertina, 
Fig.  362. 

SieW  oblong,  compreBaed,  aligtitiy  gaping  at  both  ends ;  Hnge- 
teeth  J ;  ligament  external,  prominent ;  Bipbonal  inflectioD 
deep,  in  contact  with  the  pallial  line ;  epidermis  ofi«n  dark. 


^m'mai,  mantle  open,  fringed;  siphons  very  long,  slender, 
nearly  equal,  longitudinally  cilial«d,  orifices  with  6 — 8  cirri ;  loot 
largo,  tongue- Bbaped ;  palpi  long,  tapering;  gilla  unequal, 
recumbent,  few  plaited. 

DietTihution,  50  species.  Norway,  Britain,  India,  New  Zea- 
land, Pacific.  Littoral  —  coralline  zone,  100  fathoms.  P,  gan 
is  eaten  in  India. 

Fossil,  55  species.  Oolite  ?  Eocene — .  United  States, 
Europe. 

Sanodinolakia,  Lamarck. 

Name,  from  the  type,  Soku  tanguinulenttis,  Chemn. 

Synoiii/nis,  Soletellina  [diphos),  Bl.  Lobaria,  Schnmaoher. 
jlulus,  OkOn. 


(; 
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Saxmple^  S.  litida,  PL  XXII.,  Fig.  1.  S.  diplios,  Fig.  2. 
S»  orbiculata,  Fig.  3. 

Shell  oyal,  compressed,  rounded  in  front,  attenuated  and 
slightly  gaping  behind ;  hinge-teeth  f  ^  small ;  siphonal  infleo-* 
tion  very  deep,  connected  with  the  pallial  line ;  ligament  ex- 
ternal, on  very  prominent  fulcra. 

Animaly  mantle  open,  fringed ;  siphons  very  long,  branchial^ 
largest  orifices  fringed;  foot  large,  broadly  tongue-shaped, 
compressed ;  palpi  long  pointed ;  gills  recumbent,  inner  laminse 
free,  dorsal  border  wide. 

Distrihutiony  20  species.  West  Indies,  Eed  Sea,  India,  Mada- 
gascar, Japan ;  Australia,  Tasmania,  Peru. 

Foesily  30  species*    Eocene — .    United  States,  Europe. 

Semele,  Schumacher,  1817. 

Etymology,  Semele,  in  Greek  myth,  the  mother  of  Bacchus. 

Synonymy  Amphidesma,  Lamarck,  1818.* 

Type,  S.  reticulata,  PI.  XXI.,  Fig.  11. 

Shell  rounded,  sub-equilateral,  beaks  turned  forwards ;  pos- 
terior side  slightly  folded ;  hinge-teeth  2. 2 ^  laterals  elongated, 
distinct  in  the  right  valve ;  external  ligament  short,  cartilage 
internal,  long,  oblique ;  pallial  sinus  deep,  rounded. 

Distrihutiony  60  species.  West  Indies,  Brazil,  India,  China, 
Australia,  Peru. 

Fossil^  30  species.    Eocene — .    United  States,  Europe. 

Sub'-genera,  Cumingia^  G.  Sowerby.  C.  lamelJosa,  PI.  XXI., 
Fig.  12.  Shell  slightiy  attenuated  and  gaping  behind,  lamel- 
lated  concentrically ;  cartilage-process  prominent ;  pallial  sinus 
very  wide.  Distribution ,  10  species.  In  sponges,  sand,  and 
the  fissures  of  rocks,  —  1  fathoms.  West  Indies,  India,  Aus- 
tralia, West  America.  Fossil,  Miocene — .  WHmington,  North 
Carolina. 

Syndosmyay  Eecluz.  Synonyms,  Abra,  Leach  MS.  Erycina 
^part),  Lamarck,  1805.t  Typey  S.  Alba,  PL  XXI.,  Fig.  13. 
Shell  small,  oval,  white  and  shining;  posterior  side  shortest; 
umbones  directed  backwards ;  cartilage-process  oblique ;  hinge- 
teeth  minute  or  obsolete,  laterals  distinct;  pallial  sinus  wide 
and  shallow.    Animal  with  the  mantle  open,  fringed ;  siphons 

*  The  name  Amphi-desmaj  as  employed  by  Lamarck,  included  species  of  Semele^ 
LcripeSy  Syndosnu/a,  Mesodesma^  Thracia^  Lyonsia^  and  KeUia  ;  in  addition  to  which 
it  has  since  been  applied  to  some  Oolitic  Myacites. 

t  The  name  Erycina  was  originally  applied  by  Lamarck  to  a  number  of  minute 
fossil  shells,  including  sp.  of  SyndosmyOy  Venus^  Lticina,  Tetlina,  Astarte,  and  Kellia, 
Jn  1808  Fabricius  employed  it  for  a  well-known  group  of  maedtft, 
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long,  slender,  diverging,  anal  shortest,  orifices  plain;  foot 
large,  tongue-shaped,  pointed ;  palpi  triangular,  nearly  as  large 
as  the  gills;  branchise  unequal,  triangular.  Distribution,. 
Norway^  Britain,  Mediterranean,  Black  Sea,  India.  The  species 
are  few,  and  mostly  boreal,  ranging  from  the  laminarian  zone 
to  180  fathoms.  (Forbes.)  They  live  buried  in  sand  and  mud, 
but  when  confined  are  able  to  creep  up  the  sides  of  the  vessel 
with  their  foot.  (Bouchard.)  Fossil^  6  species.  •  Eocene — . 
Britain,  France. 

ScrobiculariUy  Schumacher.  Synonyms,  Trigonella  (part),  Costa 
(not  L.),  Ligula  (part),  Mont.  "Le  Lavignon"  (Reaumur), 
Cuv.  Listera,  Turt.  (not  E.  Brown).  Lutricola,  Bl.  Mac- 
tromya,  D'Orbigny  (not  Ag.)  Type,  S.  piperata  (Belon),  Gmelin, 
PI.  XXI.,  Fig.  14.  (See  p.  60.)  Shell oyal,  compressed,  thin; 
sub-equilateral  ;  ligament  external,  slight  ;  cartilage-pit 
shallow,  triangular ;  hinge-teeth  small,  1  or  2  in  each  valve, 
laterals  obsolete  ;  pallia!  sinus  wide  and  deep. 

Animal  with  the  mantle  open,  margins  denticulated ;  siphons 
very  long,  slender,  separate,  orifices  plain ;  foot  large,  tongue- 
shaped,  compressed ;  palpi  very  large,  triangular,  gills  minutely 
striated,  the  outer  pair  directed  dorsally*  Lives  buried,  verti- 
cally, in  the  mud  of  tidal  estuaries,  five  or  six  inches  deep. 
(Montagu.)  The  siphons  can  be  extended  to  five  or  six  times 
the  length  of  the  shell.  (Deshayes.)  The  animal  has  a 
peppery  taste,  but  is  sometimes  eaten  on  the  coasts  of  the 
Mediterranean. 

Distribution,  20  species.  Norway,  Britain,  Mediterranean, 
Senegal. 

Fossil,  4  species.     Tertiary.     Europe. 

Mesodesma,  Deshayes. 

Etymology,  meso,  middle,  desma,  ligament. 

Synonyms,  Eryx,  Sw.  (not  Daud.).  Paphia  (part),  Lamarck, 
1799  (see  p.  464,  note).  Erycina  (part),  Lamarck,  1818  (not 
Lamarck,  1805,  nor  Fabr.,  1808).  "  Donacille,"  Lamarck,  1812 
(not  characterised) 

Examples,  M.  glabratum,  PI.  XXL,  Fig.  15.  M.  donacium. 
Fig.  16. 

Shell  trigonal,  thick,  compressed,  closed ;  ligament  internal, 
in  a  deep  central  pit ;  a  minute  anterior  hinge-tooth,  and  1 — 1 
lateral  teeth  in  each  valve ;  muscular  scars  deep  ;  pallial  sinus 
small. 

Animal  with  maiitlo-iiia,TgVii^  ^\QJm.\  ^\^\ia\i^  ^kort^  thick,  and 
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separate,  orifices  cirrated,  branchial  cirri  dendritic ;  foot  com- 
pressed, broadly  lanceolate ;  giUs  large,  unequal ;  palpi  small. 

Sub-genu8,  Anapa,  Gray.  A.  Smithii,  PL  XXI.,  Fig.  17. 
TJmbones  anterior,  siphonal  inflection  obsolete. 

Ceroniay  Gray.  Lateral  teeth  marked  with  coarse  oblique 
striae. 

?  Davila,  Gray.  Laterals  unequal ;  anterior  teeth  small  and 
erect. 

Distribution,  31  species.  West  Indies,  Mediterranean,  Crimea, 
India,  New  Zealand,  Chili ;  sands  at  low  water. 

Fossil,  7  species.  Neocomian — .  United  States,  Europe. 
{Donacilla,  D*Orbigny.) 

Ebvilia,  Turton.    Lentil^shell. 

Etymology,  ervilia,  diminutive  of  ervum,  the  bitter rvetch. 

Type,  E.  nitens,  PI.  XXI.,  Fig.  18. 

Shell  minute,  oval,  close  ;  cartilage  in  a  central  pit ;  right 
valve  with  a  single  prominent  tooth  in  front  and  an  obscure 
tooth  behind ;  left  valve  with  2  obscure  teeth ;  no  lateral  teeth; 
pallial  sinus  deep. 

JHstrihution,  2  species.  West  Indies,  Britain,  Canaries, 
Mediterranean,  Eed  Sea.    — 50  fathoms. 

DoNAX,  L.    Wedge-shell. 

Example,  D.  denticulatus,  PI.  XXI.,  Fig.  19. 

Etymology,  donax,  a  sea-fish.     (Pliny.) 

Synonyms,  Chione,  Scop.  Cuneus,  Da  Costa.  Capisterium, 
Meuschen.*  Latona  and  Hecuba,  Schum.  Egeria,  Lea  (not 
Eoissy). 

Shell  trigonal,  wedge-like,  closed ;  front  produced,  rounded ; 
posterior  side  short,  straight;  margins  usually  crenulated; 
hingowteeth  2.2 ;  laterals  1 — 1  in  each  valve ;  ligament  external, 
prominent ;  pallial  sinus  deep,  horizontal. 

Animal  with  the  mantle  fringed ;  siphons  short  and  thick, 
diverging,  anal  orifice  denticulated,  branchial  with  pinnate 
cirri ;  foot  very  large,  pointed,  sharp-edged,  projected  quite  in 
front ;  gills  ample,  recumbent,  outer  shortest ;  palpi  small, 
pointed. 

Distribution,  68  species.  Norway,  Baltic,  —  Black  Sea,  all 
tropical  seas.  In  sands  near  low- water  mark  ( — 8  fatjioms) 
buried  an  inch  or  two  beneath  the  surface. 

Fossil,  45  species,     Carb. — .     United  States,  Europe. 

*  Meqschen  was  a  Dutch  auctioneer ;  the  names  occur  in  bis  *'  sale  catalogQM." 
IdiottB  impomere  nomina  abgwfda.    Jjinutam* 
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Suh-gmera.  f  Amphichcena,¥\n\..  A.  Kindermanni,  California, 
8?iell  oblong,  nearly  equilateral,  gaping  at  each  end ;  teeth  f ; 
ligament  external,  palHal  line  sinnated. 

Iphigeniay  Schnm.  (Capsa,  Lam.,  1818,  not  1801.  Donacina, 
r^r.)  I.  Brasiliensis,  PI.  XXI.,  Fig.  20.  Shell  nearly  equi- 
lateral, smooth;  hinge-teeth  2.2,  one  bifid,  the  other  minute; 
laterals  remote,  obsolete  in  the  left  ralve;  margins  smooth, 
JHstrHmtion,  5  species.  West  Indies,  Brazil,  West  Africa,  Pacific, 
Central  America.  Inhabits  estuaries.  /.  ventricosa,  Deshayes, 
is  rayed  like  Galatea^  and  has  its  beaks  eroded. 

?  Isodonta  (Deshayesii).  Buv.  Bull.  Soo.  Q«ol.  Oolite. 
France,  England. 

Galatea,  Brugui6re. 

Synonyms^  Egerio,,  Roissy.  Potamophila,  Sowerby.  Mega- 
desma,  Bowdich. 

Type,  G.  reclusa,  PI.  XXI.,  Fig.  21. 

fifAc«  very  thick,  trigonal,  wedge-shaped;  epidermis  smooth, 
olive ;  umbones  eroded ;  hinge  thick,  teeth  1.2,  laterals  indis- 
tinct ;  ligament  external,  prominent ;  pallial  sinus  distinct. 

Animal  with  the  mantle  open  in  front ;  siphons  moderate, 
with  6 — 8  lines  of  cilia,  orifices  fringed ;  foot  large,  compressed; 
palpi  long,  triangular ;  gills  unequal,  united  to  the  base  of  the 
siphons,  the  external  pair  divided  into  two  nearly  equal  areas 
by  a  longitudinal  furrow,  indicating  their  line  of  attach- 
ment. 

DiatrihiUioriy  6  or  7  species  ?    Nile,  and  rivers  of  West  Africa. 

Family  XVII. — Soleiod^. 

Shell  elongated,  gaping  at  the  ends;  ligament  external; 
hingo-teoth  usually  2.3,  compressed,  the  posterior  bifid.  External 
shell  layer  with  definite  cell-structure,  consisting  of  long  prisms, 
vorj'  oblique  to  the  surface,  and  exhibiting  nuclei ;  inner  layer 
nearly  homogeneous. 

Animal ^Wl  a  very  large  and  powerful  foot,  more  or  less 
cylindrical ;  siphons  short  and  united  (in  the  typical  Solcns,  with 
long  shells)  or  longer  and  partly  separate  (in  the  shorter  and 
more  compressed  genera) ;  gills  narrow,  prolonged  into  the 
branchial  siphon. 

Solex  (Aristotle),  L.     Eazor-fish. 
Type,  S.  siliqua,  PI.  XXll. ,  ^\^.  \. 


COKCHIPERA;  487 

Synonyms,  Hypogsea,  Poll.  Yagina,  Megerle.  Ends,  Schum. 
Ensatella,  Sw. 

8?ieU  very  long,  sub-cylindrical,  straight,  or  slightly  recurved, 
margins  parallel,  ends  gaping ;  beaks  terminal,  or  sub-central ; 


Fig.  264.  Solen  nliqua^  L.  -^ ;  the  valves  foroiUy  opened,  and  mantle  divided  as  far  aa 

the  ventral  foramen,  to  show  the  foot. 

hinge-teeth  f ;  ligament  long,  external;  anterior  muscular 
impression  elongated ;  posterior  oblong ;  pallial  Hne  extending 
beyond  the  adductors ;  sinus  short  and  square. 

Animal  with  the  mantle  closed  except  at  the  front  end,  and  a 
minute  ventral  opening ;  siphons  short,  united,  fringed ;  palpi 
broadly  triangular ;  foot  cylindrical,  obtuse. 

Distrilmtion,  33  species.  World-wide  except  Arctic  seas ; — 
100  fathoms. 

Fosdlf  40  species.    Carb. — .    United  States,  Europe. 

The  Bazor-fishes  live  buried  vertically  in  the  sand,  at  extreme 
low  water,  their  position  being  only  indicated  by  an  orifice  like 
a  key-hole;  when  the  tide  goes  out  they  sink  deeper,  often 
penetrating  to  a  depth  of  one  or  two  feet.  They  never  volun- 
tarily leave  their  burrows,  but  if  taken  out  soon  bury  themselves 
again.  They  may  be  caught  with  a  bent  wire,  and  are  excellent 
articles  of  food  when  cooked.    (Forbes.) 

CuLTELLXJS,  Schumacher. 

Type,  0.  lacteus,  PI.  XXII.,  Fig.  5. 

Etymology,  cultellua,  a  knife. 

8?iell  elongated,  compressed,  rounded  and  gaping  at  the  ends ; 
hinge-teeth  2.3  ;  beaks  in  front  of  the  centre,  supported  inter- 
nally by  an  obHque  rib ;  pedal  impression  behind  the  umbonal 
rib ;  posterior  adductor  trigonal ;  pallial  line  not  prolonged  behind 
the  posterior  adductor ;  sinus  short  and  square. 

Animal  (of  0.  Javanicus)  with  short,  fringed  siphons ;  gills 
narrow,  half  as  long  as  the  shell,  transversely  plaited ;  palpi 
large,  angular,  broadly  attached;  foot  large,  abruptly  trun- 
cated. 

Distribution,  5  species.    Africa,  India,  Nioobflr. 

Bub-genera,  Ceratiaoknf  Forbes.   (Polia,  D'Orbigny.  "PbaroB, 
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Leach,  MS.  Solecurtoides,  Desm.)  0.  leguznen,  PL  XXII., 
Fig.  6.  Shell  narrow,  sub-equilateral,  anterior  adductor  impres- 
sions elongated,  a  second  pedal  scar  near  the  pallial  sinus. 
Animal  with  a  long,  truncated  foot ;  siphons  separate,  diverg- 
ing, fringed.  DistribuUon,  1  species.  Britain,  Mediterranean, 
Senegal,  Red  Sea.     Fossil,  3  species.    Pliocene^.     Italy. 

Machoera,  Gould.  (Siliqua,  Megerle.  Leguminaria,  Schum.) 
M.  polita,  PI.  XXn.,  Fig.  7.  jS>Ae/^ smooth,  oblong;  epidermis 
polished;  umbonal  rib  extending  across  the  interior  of  the 
valve ;  pallial  sinus  short.  The  animal,  figured  by  Middendoriff, 
is  similar  to  Solecurtus,  Distributiorij  India,  China,  Ochotsk, 
Oregon,  Sitka,  Behring's  Sea,  Newfoundland.  M,  costata, 
Say,  is  often  obtained  from  the  maw  of  the  cod-fish.  Fossil,  4 
species.    Upper  Greensand — .     Britain,  France. 

Fharella,  Gray.  Sfiell  nearly  cylindrical ;  anterior  muscular 
impression  elongated. 

SoLECTJKTUs,  Blainville. 

Etymology y  solen  and  curttis,  short. 

SynonymSy  Psammosolon,  Eisso.  Macha,  Oken.  Siliqnaria, 
Schum.    Tagelus,  Gray. 

Examples,  S.  strigilatus,  PI.  XXII.,  Fig.  8.  S.  Caribseus, 
PI.  XXII.,  Fig.  9. 

Shell  elongated,  rather  ventricose,  with  sub-central  beaks ; 
margins  sub -parallel ;  ends  truncated,  gaping ;  ligament  promi- 
nent ;  hinge-teeth  f  ;  pallial  sinus  very  deep,  rounded ;  posterior 
adductor  rounded. 

Animal  very  large  and  thick,  not  entirely  retractile  within  the 
shell ;  mantle  closed  below ;  pedal  orifice  and  foot  large ;  palpi 
triangular,  narrow,  lamellated  inside;  gills  long  and  narrow, 
outer  much  the  shortest ;  siphons  separate  at  the  ends,  united 
and  forming  a  thick  mass  at  their  bases ;  anal  orifices  plain, 
branchial  fringed. 

The  Solecurti  bury  deeply  in  sand  or  mud,  usually  beyond 
low  water,  and  are  difficult  to  obtain  alive.  P.  CarihtBus  occurs 
in  countless  myriads  in  the  bars  of  American  rivers,  and  on  the 
coast  of  New  Jersey  in  sand  exposed  at  low  water ;  by  removing 
three  or  four  inches  of  sand  its  burrows  may  be  discovered ; 
they  arc  vertical  cylindrical  cavities,  1 J  inches  in  diameter  and 
12  or  more  deep ;  the  animal  holds  fast  by  the  expanded  end  of 
its  foot. 

Distrihutiony  25  species.  United  States,  Britain,  Mediterranean, 
"West  Africa,  Madeira. 

Fossil,  30  species.    Neocomiaix. — .    United  States,  Europe. 
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Biib»genw.  Kovaculinat  Benson.  N.  gangetica,  PL  XXII., 
Pig.  10.  Shell  oblong,  plain;  epidermis  thick  and  dull ;  pallia! 
sinus  rather  small;  anterior  pedal  scar  linear.  IHstribiUion, 
India,  China.    In  the  mud  of  riyer^estuaries. 

Family  XVm. — ^Kyaoid^. 

Shell  thick,  strong  and  opaque ;  gaping  posteriorly ;  pallial 
line  sii^uated;  epidermis  wrinkled.  Structure  more  or  less 
distinctly  cellular,  with  dark  nuclei  near  the  outer  surface; 
cartilage  process  composed  of  radiated  cells. 

Anirnal  with  the  mantle  almost  entirely  closed ;  pedal  aper- 
ture and  foot  small ;  siphons  united,  partly  or  wholly  retractile ; 
branchiae  two  on  each  side,  elon^ted. 


fig.  266.  Mya  trvuicatay  L.  \,    Brit,  (after  Forbes.) 

Mya,  L.    Gaper. 

Etymology,  my  ax  (-acis),  a  mussel.     (Pliny.) 

Synonymy  Platyodon,  Conrad. 

Types y  M.  truncata,  PL  XXIII.,  Pig.  1.  M.  Arenaria, 
Pig.  207,  p.  396, 

Shell  oblong,  inequivalve,  gaping  at  the  ends;  leffc  valve 
smallest,  with  a  large  flattened  cartilage  process ;  pallial  sinus 
large. 

Animal  with  a  small  straight  linguiform  foot ; .  siphons  com- 
bined, covered  with  epidermis,  partially  retractile;  oriiices 
fringed,  the  branchial  opening  with  an  inner  series  of  large 
tentacular  filaments ;  gills  not  prolonged  into  the  siphon ;  palpi 
elongated,  free. 

M,  anatina,  Chemn.  (Tugonia,  Gray),  West  coast  of  Africa; 
posterior  side  extremely  truncated ;  similar  cartUago-processes 
in  each  valve.    Fossil,  Miocene ;  Dax,  and  the  Morea 

Distribution,  10  species.  Northern  Seas,  West  Africa,  Philipr 
pines,  Australia,  California.  The  Myas  frequent  soft  bottoms,, 
especially  the  sandy  and  gravelly  mud  of  river-mouths ;  they 
range  from  low  water  to  25  fathoms,  rarely  to  IQQ  on  14.4^ 

Y3 
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fathoms.  M.  armaria  burrows  a  foot  deep ;  this  species  and  M» 
truncaia  are  found  throughout  the  northern  and  Arctic  seas, 
from  Ochotsk  and  Sitka  to  the  Buseian  Ice-meer,  the  Baltic, 
and  British  coast ;  in  the  Mediterranean  they  are  only  found 
fossil.  They  are  eaten  in  Zetland  and  North  America,  and  are 
excellent  articles  of  food.  In  Greenland  they  are  sought  after 
by  the  walrus,  the  Arctic  fox,  and  birds.     (0.  Fabricitis.) 

Fossil y  17  species.  Pliocene — .  United  States,  Britain,  Sicily. 
Most  of  the  fossil  **Myas**  have  an  external  ligament,  and  are 
related  either  to  Panopaa  or  PJioladomya, 

CoBBULA,  Brugui^re. 

Etymology y  corhulaf  a  little  basket. 

Type,  C.  sulcata,  PI.  XXIII.,  Fig.  2. 

Synonyms f  Erodona,  Daud.  (=Pacyodon,  Beck.)  Agina, 
Turt. 

Shell  thick,  inequivalve,  gibbose,  closed,  produced  posteriorly ; 
right  valve  with  a  prominent  tooth  in  front  of  the  cartilage  pit; 
left  valve  smaller,  with  a  projecting  cartilage  process ;.  p^al 
sinus  slight;  pedal  scars  distinct  from  the  adductor impieasions. 

Animal  with  very  short,  united  siphons;  orifices  fringed; 
anal  valve  tubular;  foot  thick  and  pointed;  palpi  moderate; 
gills  2  on  each  side,  obscurely  striated. 

Distribution,  66  species.  United  States,  Norway,  Britain, 
Mediterranean,  West  Africa,  China.  Inhabits  sandy  bottoms ; 
lower  laminarian  zone — 60  fathoms. 

Fossily  120  species.  Inferior  Oolite — .  United  States,  Europe, 
India. 

The  extenial  shell-layer  consists  of  fusiform  cells ;  the  inner 
is  homogeneous  and  adheres  so  slightly  to  the  outer  layer,  that 
it  is  very  frequently  detached  in  fossil  specimens.  Corbulomya, 
Nyst  {C.  complanata,  Sby.),  Crag.,  Britain. 

Suh-ge7iera,  Fotamomya,  J.  Sowerby.  P.  gregaria,  Eocene, 
Isle  of  Wight.  Cartilage  process  broad  and  spatulate,  received 
between  two  obscure  teeth  in  the  right  valve.  The  estuary 
Corhulrs  differ  very  little  from  the  marine  species.  P.  labiata 
(Azara,  D'Orbigny),  PI.  XXIII.,  Fig.  3,  lives  buried  in  the 
mud  of  the  River  Plata,  but  not  above  Buenos  Ayres,  and  con- 
sequently in  water  which  is  very  little  influenced  by  the 
superficial  ebb  of  the  river.  The  same  species  is  found  in  banks 
widely  dispersed  over  the  Pampas  near  San  Pedro,  and  many 
places  in  the  Argentine  Eepublic,  five  yards  above  the  river 
Parana.  (Darwin.) 
'  Sj)henia,  Turt.     S.  "Bm^V^Toi,  ^\.  ^OSX:^..,  ^v^,  ^.     SW 
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oblong ;  right  valve  with  a  curved,  conic  tooth  in  front  of  the 
oblique,  sub-trigonal  cartilage-pit.  Animal  with  thick  united 
siphons,  fringed  at  the  end,  anal  valve  conspicuous ;  foot  finger- 
like, with  a  byssal  groove.  DUtrihutiony  2  species.  Britain, 
Prance^  Burrowing  in  oyster-shells  and  limestone,  in  10 — 25 
fiEtthoms.    Fossil,  20  species.    Tertiary.    Europe. 

NEiEKA,  Gray. 

Etymology y  Neasray  a  Boman  lady's  name. 

Type,  N.  cuspidata,  PI.  XXIH.,  Fig.  6. 

Synonym,  Cuspidaria,  Nardo. 

Shell  globular,  attenuated,  and  gaping  behind  ;  right  valve  a 
little  the  smallest  \  umbones  strengthened  internally  by  a  rib 
on  the  posterior  side ;  cartilage  process  spatulate,  in  each  valve 
(famished  with  a  movable  ossicle, — ^Deshayes),  with  an  obsolete 
tooth  in  front,  and  a  posterior  lateral  tooth ;  pallial  sinus  very 
shallow. 

Animal  with  the  mantle  closed ;  foot  lanceolate ;  siphons  short, 
united,  branchial  largest,  anal  with  a  membranous  valve,  both 
with  a  few  long,  lateral  cirri. 

Distribution,  22  species.     Norway;  Britain,  Mediterranean, 
Canaries,  Madeira,  China,  Moluccas,  New  Gxiinea,  Chili.    From 
12—200  fathoms. 
'  Fossil,  14  species.    Oolite—.    Britain,  Belgium,  Italy. 


Fig.  266.    ThetiSf  minor,  Sby,  Neocomian,  I.  Wiglit. 

Thetis,  Sowerby, 

Mymology,  Thetis,  in  Greek  mythology,  a  sea-nymph. 

Synonyms,  Poromya  (anatinoides),  Forbes.  Embla  (Korenii), 
Loven  ?  Inoceramus  (impressus),  D*Orb  ?  Corbula  (gigantea), 
Sby. 

Type,  T.  minor,  Fig.  266.    T.  hyalina,  PI.  XXTT.,  Fig.  11. 

Shell  sub-orbicular,  ventricose,  thin,  translucent,  surface 
regularly  granulated,  interior  slightly  nacreous;  ligament  {f) 
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external ;  hinge-teeth  1  or  2 ;  umbones  strengthened  inside  by 
a  posterior  lamina ;  adductor  (a,  a')  and  pedal  impressions  (jp) 
separate,  slightly  impressed,  posterior  adductor  bordered  by  a 
ridge ;  pallial  line  nearly  simple,  sub-marginal. 

Ar^rLl  with  short  siphons,  th;  branchial  largest,  surrounded 
at  their  base  by  18-20  tentacles,  generally  reflected  on  the 
shell ;  mantle  open  in  front ;  foot  long,  narrow,  and  slender. 
(M'Andrew.) 

Distribution,  5  species.  Norway*  Britain,  Mediterranean, 
Madeira,  Borneo,  China.    40 — 150  fathoms. 

Fossil y  17  species.  Neocomian — .  Britain,  Belgium,  France, 
South  India. 

Suh-geniis  ?  Eucharis,  Becluz ;  Corbula  quadrata,  Hinds, 
Guadaloupe.  Shell  equiyalve,  obliquely  keeled,  gaping ;  beaks 
anterior ;  hinge-teeth  1 — 1 ;  ligament  externa). ;  paJlial  line 
simple ;  surface  granulated. 

Vanotma,  Menard  de  la  Gh-oye. 

Etymology  J  Panope,  a  Nereid. 

Example^  P.  Americana,  PI.  XXII.,  Fig.  12. 

Synonym  ?  Pachymya  (gigas),  Sby.  Upper  Oreensand. 
Britain,  France. 

Type,  P.  glycimeris.     Pig.  267. 

Shell  equivalve,  thick,  oblong,  gaping  at  Dach  6nd ;  ligament 
external,  on  prominent  ridges ;  1  prominent  tooth  in  each  valve; 
pallial  sinus  deep. 

Animal  with  very  long,  united  siphons,  invested  with  thick, 
wrinkled  epidermis ;  pedal  orifice  small,  foot  short,  thick,  and 
grooved  below ;  gills  long  and  narrow,  extending  far  into  the 
branchial  siphon,  the  outer  pair  much  narrower  than  the  inner, 
faintly  pectinated ;  palpi  long,  pointed,  and  striated. 

In  P.  Norvegica  the  pallial  line  is  broken  up  into  a  few 
scattered  spots,  as  in  Saxicava;  the  animal  itself  is  like  a 
gigantic  Saxicava.  (Hancock.)  This  species  ranges  from 
Ochotsk  to  the  White  Sea,  Norway,  and  North  Britain ;  it  was 
formerly  an  inhabitant  of  the  Mediterranean,  where  it  now 
occurs  fossil.  (=  P.  Bivonce,  Philippi.)  The  British  speci- 
mens have  been  caught,  accidentally,  by  the  deep-water 
fishing-hooks.  P.  Natalensis  is  found  at  Port  Natal,  buried 
in  the  sand  at  low  water ;  the  projecting  siphons  first  attracted 
attention  (doubtless  by  the  strong  jots  of  water  they  sent  up 
when  molested),  but  the  shells  were  only  obtained  by  digging 
to  the  depth  of  sovexal  feet.  The  Mediterranean  species  P. 
glycimeris  attains  a  leivgl^i  oi  ^  ot  %  mOs^a^. 


»3 

Fig.  267  repreaentB  the  animal  of  Panopaa  glyoimtrii,  as 
seen  on.  the  removsl  of  the  left  ralve  aivd  thin  pait  of  the 
mantle.  It  trae  obtained  on  the 
coast  of  Sicily,  and  presented  to 
the  Gloaceeter  Uoseum  hj  Cap- 
tain Guiae. 

Mantle  and  siphons  covered 
with  thiok,  dark,  wrinkled  epi- 
dermis i  aiphona  onited,  thick, 
contractile ;  pedal  orifice  small, 
in  Uie  middle  of  the  anterior 
gap?;  foot  gmall  [/],  body  oval 
(t),  with  a  prominent  heel ; 
pallial  mnscle  (m)  continaonB; 
with  a  deep  siphonal  inflection 
(() ;  lips  broad  and  plain,  palpi 
triangular,  deeply  plaited  (i); 
gilla  unequal  (much  contracted 
in  spirit),  reaching  the  com- 
mencement of  the  siphons; 
inner  gills  prolonged  between 
the  palpi,  plaits  in  pairs,  each 
lamina  being  composed  of  vas- 
cular loops  arranged  side  by 
tide;  margin  grooved,  dorsal 
border  of  inner  lamina  unat- 
tached; outer  gills  shorter  and 
narrower,  farmed  of  a  single 
Beriee  of  branchial  loops  placed 
one  behind  the  other,  dorsal 
border  wide  and  fixed. 

Diatribulion,  11  species. 
Northern  Seas,  Idediterranean, 
Cape,  Australia,  New  Zealand, 
Patagonia.  Low  water  —  90 
£ithoms. 

Fouil,  140  apocioB.  Inferior 
Oolite—.  Tlnited  States,  Europe, 
India.  "• 


Gltoimeris,  Lamarck. 
Etymology,  glukui,  sweet,  merU,  bitter. 
Type,  G.  siliqno,  PL  XXII.,  F^.  14  and  Fig.  268. 
Si/nonym,  Cyrtodana.,  Baud. 


fonerUa  ped*l 
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Shell  oblong,  ga-ping  at  ench  end ;  poBt«rior  side  ehoitnt  j 
ligament  large  and  prominent ;  epidennis  Mack,  ext«iiding 
beyond  tlie  margins ;  anterior  mnscnlar  Mar  long,  p«llinl  im- 
presBion  irregular,  Blightly  sinuatcd. 

jlmmal  larger  tban  its  ebeli,  sub-cylindrical;  mantle  closed, 
aipluniB united,  protected  by  a  thick  envelope;  orifioee  Hmall; 


pedal  opening  Bmall  anterior ;  foot  conical ;  palpi  large,  atriBt«d 
iumdc,  the  posterior  border  plain ;  gills  large,  extending  into 
tiie  branchial  siphon. 

Distribution,  2  Bpecies.  Arctic  Seas,  Cape  Parry,  North 
"Western  America,  Newfoundland. 

Fouil,  Pliocene — .    Britain,  Belgium. 

Family  XIX.— AMATiNma;. 

Shell  often  inoq^uivalve,  thin ;  interior  nacreouB ;  eorfaco 
granular;  ligament  externa!,  thin;  cartilage  internal,  placed 
in  corresponding  pita  and  furnished  with  a  free  oemcle; 
muscular  improBsiona  faint,  the  anterior  elongated ;  pallial 
lino  uauatly  sinuated. 

Animal  with  mantle-margins  united ;  siphons  long,  more  or 
less  united,  fringed  ;  gills  single  on  each  side,  the  outer  lamins 
prolonged  dorsally  beyond  the  line  of  attachment. 

Pholudomya  and  its  fossil  allies  have  an  external  ligament 
only;  has  no  ossicle.  The  external  surface  of  these  shells  is 
oflon  rough  with  large  calcareous  cells,  sometimes  ranged  in 
Lnes,  and  covered  by  the  epidennis ;  the  outer  layer  consists  of 
polygonal  cells,  more  or  less  sharply  defined ;  the  inner  layer  ia 
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AkatiKA,  Lamarck.    Lantem-slioll, 

Type,  A.  rostrata,  PI.  XXIII.,  Pig.  7.     {AncUinua,  pertain- 
mg  to  a.  duck.) 

Bynonyms,  Latemula,  Bolten  MS.  Auriscalpium,  Muhlf. 
OBteodesma,  Blainville.  Cyathodonta  (nndulata),  Conrad  ?  West 
America. 

Shell  oblong,  ventricose,  sub-eqnivalve,  thin  and  translucent, 
posterior  side  attenuated  and  gaping ;  iimbones  fissured,  directed 
backwards,  supported  internally  by  an  oblique  plate ;  binge 
with  a  spoon-sbaped  cartilage  process  in  eacb  valve,  furnished 
in  front  with  a  transverse  ossicle;  pallial  sinus  wide  and 
eballow. 

Animal  with  a  closed  mantle  and  long  united  siphons,  clothed 
with  wrinkled  epidermis ;  gills  one  on  each  side,  thick,  deeply 
plaited ;  palpi  very  long  and  narrow ;  pedal  opening  minute, 
foot  very  small,  compressed. 

Distribution^  30  species.  India,  Philippines,  New  2jealand, 
West  America. 

Fossil)  50  species.  Devonian? — Oolitp- — .  United  States, 
Europe. 

Sub-genera,  Periploma  (inequivalvis).  Sebum.  **  Spoon- 
binge  "  of  Petiver ;  oval,  inequivalve,  left  valve  deepest ;  pos- 
terior side  very  short  and  contracted.  Distribution,  West  Indies, 
South  America. 

Cochlodesm(i,  Couthouy.  C.  prsetenue,  PI.  XXTTI.,  Fig.  8. 
(Bontia,  Leach  MS.  Ligula,  Mont.,  part.)  Oblong,  compressed, 
tbin,  slightly  inequivalve ;  umbones  fissured ;  cartilage  processes 
prominent,  ossicle  minute ;  pallial  sinus  deep.  Animal  with  a 
broad,  compressed  foot ;  siphons  long,  slender,  divided  through- 
out ;  gills  one  on  each  side,  deeply  plaited,  divided  by  an  oblique 
furrow  into  two  parts,  the  dorsal  portion  being  narrower,  com- 
posed of  a  single  lamina  only,  and  attached  by  its  whole  inner 
surface.  (Hancock.)  Distribution^  2  species.  United  States, 
Britain,  Mediterranean.     Fossily  Pliocene,  Sicily.  ■ 

Cercomya^  Agassiz.  C.  undulata,  Sowerby.  (=:iEhynchomya, 
Agassiz.)  Shell  very  thin,  elongated,  compressed,  attenuated 
posteriorly ;  sides  concentrically  furrowed,  umbones  fissured, 
posterior  (cardinal)  area  more  or  less  defined.  Fossil^  12  species. 
Oolite — Neocomian.     Europe. 

TiTRAClA  (Loach),  Blainville. 

S?/7ionym8,  Odoncinetus,  Costa.    Corimya,  Agassiz.    Hupiccla 
/'^^zz^^^t^ica^,  Bellevue. 
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Type,  T.  pubescens,  PL  XXIII.,  Fig.  9. 

Shell  oblong,  nearly  equivalve,  slightly  compressed,  attenuated 
and  gaping  posteriorly,  smootb,  or  minutely  scabrous ;  cartilage 
processes  thick,  not  prominent,  with  a  crescentic  ossicle ;  pallial 
sinus  shallow.  Outer  shell  layer  composed  of  distinct,  nucleated 
cells. 

Animal  with  the  mantle  closed;  foot  linguiform;  siphons 
rather  long,  separate,  with  fringed  orifices ;  gills  single,  thick, 
plaited ;  palpi  narrow,  pointed. 

T.  concentrica  and  T.  dUtorta,  Mont.,  are  found  in  the  crevices 
of  rookS)  and  burrows  of  Sawicava ;  they  haye  been  mistaken 
for  bonng-shells. 

Distrihtitioriy  17  species.  Greenland,  United  States,  Norway, 
Britain,  Mediterranean,  Canaries,  China,  Sooloo ;  4 — 110 
fathoms. 

Fcssily  36  species.  (Trias  ?)  I^ower  Oolite — .  United  States, 
Europe. 

PiiOLADOMYA,  G.  Sowerby. 

Recent  Type,  P.  Candida.     PL  XXII.,  Fig.  15.     I.  Tortola. 

Shell  oblong,  equivalve,  veutricose,  gaping  behind ;  thin  and 
translucent,  ornamented  with  radiating  ribs  on  the  sides ;  liga- 
ment external ;  hinge  with  one  obscure  tooth  in  each  valve ; 
pallial  sinus  large. 

Animal  vnth  a.  single  gill  on  each  side,  thick,  finely  plaited, 
grooved  along  its  free  border,  the  outer  lamina  prolonged 
dorsally  ;  mantle  with  a  fourth  (ventral)  orifice.     (Owen.) 

Distrihutioiiy  1  species.     Tropical  Africa. 

Fossily  160  species.  Lias — .  United  States,  Europe,  Algeria, 
Thibet. 

Ilomomya  (hortulana),  Agassiz.  Shell  thick,  concentrically 
furrowed,  without  radiating  ribs;  12  species.     Oolites,  Europe. 

Tyleria,  Adams.  Cartilage  inserted  in  a  spoon-shaped  hollow ; 
interior  of  shell  with  a  layer  of  carbonate  of  lime  between  the 
spoon-shaped  hollow  and  the  anterior  edge. 

Myacites  (Schlotheim),  Bronn. 

Synonyms,  Myopsis  (Jurassi),  Agassiz.  Pleuromya,  Agassiz. 
Ai'comya  (Ilelvetica),  Agassiz.  Mactromya  (mactroidos),  Ag. 
Anoplomya  (lutraria),  Krauss. 

Example,  M.  sulcatus,  Fleming.  (Allorisma,  King,  Pal.  Tr., 
1850,  PL  XX.,  Fig.  5.) 

JShell  oblong,  veutricose,  ga.'^rm.^,  V^iwi,  ^1\5s^  ^^\i'i^\i^QaJl7 
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ftUTOwed;  mnboiies  anterior;  surface  granulated;  ligament 
external ;  hinge  with  an  obscure  tooth  or  edentulous ;  muscular 
impressions  faint ;  pallia!  line  deeply  sinuated. 

Fossil,  60  species.  Lower  Silurian — ^Lower  Chalk.  United 
States,  Europe,  South  Africa. 

Sub-genera  ?  Goniomya^  Agassiz.  Mya  literata,  PI.  XXII., 
Fig.  16.  (Lysianassa,  Miinster,  not  M.  Edwards.)  Shell  equi- 
yalve,  thin,  granulated ;  ligament  external,  short,  prominent. 
Fossil y  33  species.    Upper  Lias — Chalk.    Europe. 

Tellinomya  (nasuta).  Hall ;  Silurian,  United  States,  Europe. 
Not  characterised. 

?  Cf-rammysia,  Vemeuil.  Nucula  cingulata.  His.  Upper 
Silurian,  Europe.  Yalves  with  a  strong  transverse  fold  extend- 
ing from  the  umbones  to  the  middle  of  the  ventral  margin. 

?  Sedgwickia  (corrugata),  M*Coy.  =  ?  Leptodonus  (senilis), 
M*Coy.  Shdl  thin,  ventricose,  concentrically  furrowed  in 
front ;  escutcheon  long  and  flat.    Silurian — Carb.    Europe. 

BiBEiBiA,  Sharpe,  1853. 

Shell  gaping  at  both  ends ;  sub-ovate,  rouniod  in  front,  elon- 
gated and  rather  attenuated  behind ;  punctato-striato ;  casts  of 
interior  with  a  large  umbonal  impression  (caused  by  a  cartilage- 
plate,  as  in  Lyonsia  ?)  and  a  notch  in  front  of  it. 

Fossil,    Lower  Silurian.    Portugal. 

• 

Cebomya,  Agassiz. 

Etymology y  Tceraos,  horned,  mya,  mussel. 

Type,  C.  concentrica  (Isocardia)  Sowerbv,  Min.  Con.  491, 
Fig.  1. 

Shell    Isocardia-shaped,    slightly    inoqui valve?    very    thin, 

granulated,  often  eccentrically  farrowed;  ligament  external; 

hinge  edentulous ;  right  valve  with  an  internal  lamina  behind 

the  umbo ;  pallial  line  scarcely  sinuated  ? 

•  Fossil,  14  species.    Inferior  Oolite — .    Groensand  ?    Europe. 

Sub-genus  ?  Gresslya  (sulcosa)  Ag.  (Amphidosma  and  Unio, 
sjxecies,  PhiHppi).  Shell  oval,  rather  compressed;  umbones 
anterior,  incurved,  not  prominent ;  valves  thin,  close,  smooth 
or  concentrically  furrowed;  pallial  sinus  deep.  Fossilj  50 
species.  Lias — Portlandian.  Europe.  The  lamina  within  the 
posterior  hinge-margin  of  the  right  valve  produces  a  furrow  in 
the  caats,  which  are  more  common  than  specimens  retaining  the 
shell. 
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Fossil?  Miocene — .  Europe.  (100  species.  Lower  Silurian — . 
D'Orbigny.) 

P  Erdodesma  (Chilensis),  Phil.  Shell  thin,  saxicaya-shaped, 
slightly  inequivalve  and  gaping,  covered  with  thick  epidermis ; 
hinge  edentulous ;  each  yalye  with  a  semicircular  process  con- 
taining the  cartilage. 

PAin)OEA(Solander),  Bruguiere. 

Typey  P.  rostrata,  PL  XXiL,  Fig.  11.  {Pandora, ^he  Grecian 
Eve.) 

Shell  inequivalve,  thin,  pearly  inside ;  valves  close,  attenuated 
behind ;  right  valve  flat,  with  a  diverging  ridge  and  cartilage 
furrows ;  left  valve  convex,  with  two  diverging  grooves  at  the 
hinge ;  pallial  line  slightly  sinuated.  Outer  layer  of  regular, 
vertical,  prismatic  cells,  ,250  times  smaller  than  those  of  Pinna 
(Fig.  217).     (Carpenter.) 

Animal  with  mantle  closed,  except  a  small  opening  for  the 
narrow,  tongue-shaped  foot ;  siphons  very  short,  united  nearly 
throughout,  ends  diverging,  fringed ;  palpi  triangular,  narrow ; 
gills  plaited,  one  on  each  side,  with  a  narrow  dorsal  border. 

Distrihdion,  18  species.  United  States,  Spitzbergen,  Jersey, 
Canaries,  India,  New  Zealand,  Panama;  4 — 110  fathoms,  bur- 
rowing in  sand  and  mud. 

Fossil,  14  species.    Carb. — .    United  States,  Britain. 

Myadora,  Gray. 

Type,  M.  brevis,  PI.  XXIII.,  Fig.  12. 

Shell  trigonal,  rounded  in  front,  attenuated  and  truncated 
behind ;  right  valve  convex,  left  flat ;  interior  pearly ;  cartilage 
narrow,  triangular,  between  two  tooth-like  ridges  in  the  left 
valve,  with  a  free  sickle-shaped  ossicle ;  pallial  Hne'  sinuated ; 
structxire  Hke  Anatina;  outer  cells  large,  rather  prismatic. 

Distribution,  10  species.  New  Zealand,  New  South  Wales, 
Philippines. 

Myochama,  Stutchbury. 

Type,  M.  anomioides,  PI.  XXIII.,  Fig.  13. 

Shell  inequivalve,  attached  by  the  dextral  va^ve  and  modified 
by  form  of  surface  of  attachment ;  posterior  side  attenuated ; 
left  valve  gibbose ;  cartilage  internal,  between  two  tooth-like 
projections  in  each  valve,  and  famished  with  a  movable  ossicle; 
anterior  muscular  impression  curved,  posterior  rounded,  pallial 
sinus  small. 

Anifml  with  mpntle-lobps  united ;  pedal  opening  and,  si^^hon^ 


500  MANUAL   OF  THE   MOLLTTSCA. 

surrounded  by  separate  areas ;  siphons  distinct,  unequal,  small, 
slightly  fringed ;  a  minute  fourth  orifice  close  to  the  base  of  the 
branclual  siphon ;  visceral  mass  large,  foot  small  and  conical ; 
mouth  rather  large,  upper  lip  hood-like ;  palpi  tapering,  few- 
plaited  ;  gills  one  on  each  side,  triangular,  plaited,  divided  by 
an  oblique  line  into  two  portions ;  excurrent  channels  four,  two 
at  the  base  of  the  gills  and  two  below  the  dorsal  laminse. 
(Hancock,  An.  Nat.  Hist.,  1853.) 

Distribution,  5  species.  New  South  "Wales ;  attached  to  Cnw*- 
atella  and  Trigonia,  in  8  fathoms  water ;  the  fry  (as  indicated 
by  the  umbones)  is  free,  regular,  and  Myadora-shaped, 

Chamostrea.  Boissy. 

Type,  C.  albida,  PI.  XXm.,  Fig.  14.^ 

Synonym,  Cleidothserus,  Stutch. 

Shell  inequivalve,  chama-shaped,  solid,  attached  by  the 
anterior  side  of  the  deep  and  strongly-keeled  doxtral  valve ; 
umbones  anterior,  sub-spiral;  left  valve  flat,  with  a  conical 
tooth  in  front  of  the  cartilage ;  cartilage  internal,  with  an  oblong, 
curved  ossicle ;  muscular  impressions  large  and  rugose,  the 
anterior  very  long  and  narrow ;  pallial  Hue  simple. 

Animal  with  mantle-lobes  united  by  their  extreme  edge 
between  the  pedal  orifice  and  siphons;  pedal  opening  small, 
with  a  minute  ventral  orifice  behind  it ;  siphons  a  little  apart, 
very  short,  denticulated ;  body  oval,  terminating  in  a  small, 
compressed  foot ;  lips  bilobed,  palpi  disunited,  rather  long  and 
obtusely  pointed ;  gills  one  on  each  side,  large,  oval,  deeply 
plaited,  prolonged  in  front  between  the  palpi,  united  posteriorly; 
each  gill  traversed  by  an  oblique  furrow,  the  dorsal  portion  con- 
sisting of  a  single  lamina  with  a  free  margin.  (Hancock,  An. 
Nat.  Hist.,  Feb.,  1853.) 

Distribution,  1  species.     New  South  Wales. 

Family  XX. — Gastroch^nid^. 

Shell  oquivalve,  gaping;  valves  thin,  edentulous,  united  by 
a  ligament,  sometimes  cemented  to  a  shelly  tube  when  adult ; 
adductor  impressions  2,  pallial  line  sinuated. 

Animal  elongated,  truncated  in  front,  produced  behind  into 
two  very  long,  united,  contractile  siphons,  with  cirrated  orifices; 
mantle-margins  very  thick  in  front,  united,  leaving  a  small 
opening  for  the  finger-like  root ;  gills  narrow,  prolonged  into 
the  branchial  siphon. 

The  shell-fish  of  this  family,  the  tuhicolidce  of  Lamq,rck,  are 
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biurtt)wer8  iii  mud  or  stone.  They  axe  often  gregarious,  living? 
in  myriads  near  low- water  line,  but  are  extracted  from  their 
abodes  with  difficulty. 

GASTEOCHiENA,  Spongier,  1783. 

TypCi  G.  modiolina,  PI.  XXTTL,  Fig.  16.  (Oaster,  ventra\ 
chamay  gape.) 

Sliell  regular,  wedge-shaped,  umbones  anterior;  gaping 
widely  in  front,  close  behind;  ligament  narrow,  external; 
pallial  sinus  deep. 

Anirrhal  with  mantle  closed,  and  thickened  in  front;  foot 
finger-like,  grooved,  sometimes  byssiferous ;  siphons  long,  sepa^- 
rate  only  at  their  extremities ;  lips  simple,  palpi  sickle-shaped, 
gills  unequal,  prolonged  freely  into  the  branchial  siphon. 

G,  Toodiolina  perforates  shells  and  limestone;  its  holes  are 
regular,  about  2  inches  deep  and  J  inch  diameter ;  the  external 
orifice  is  hour-glass  shaped,  and  lined  with  a  shelly  layer  which 
projects  slightly.  When  burrowing  in  oyster-shells  it  often 
passes  quite  through  into  the  ground  below,  and  then  completes 
its  abode  by  cementing  such  loose  material  as  it  finds  into  a 
flask-shaped  case,  having  its  neck  fixed  in  the  oyster-shell ;  yd, 
some  fossil  species  the  siphons  were  more  separated,  and  the 
flasks  have  two  diverging  necks.  The  siphonal  orifices  are 
rarely  4-lobed ;  PI.  XXIII.,  Fig.  15  a. 

Distribution,  10  species.  West  Indies,  Britain,  Canaries, 
Mediterranean,  Bed  Sea,  India,  Mauritius,  Pacific  Islands, 
Gallapagos,  Panama ;  —.30  fathoms. 

Fossil,  20  species.    Inf.  Oolite — .    United  States,  Europe. 

Suh-genus.  Chsena,  Eetz.,  1788.  C.  mumia.  PL  XXIII., 
Pig.  16.  (=  Fistulana  clava.  Lam.)  SJiell  elongated,  con- 
tamed  within  a  shelly  tube ;  posterior  adductor  nearly  central, 
with  a  pedal  scar  in  front;  siphonal  inflection  angular,  with 
its  apex  joining  the  pallial  line.  Tube  round,  straight,  taper- 
ing upwards,  transversely  striated,  closed  at  the  lower  end 
when  complete,  and  furnished  with  a  perforated  diaphragm" 
behind  the  valves.  Distribution,  3  species.  Madagascar, 
India,  Philippines,  Australia;  burrowing  in  sand  or  muc*. 
Fossil,  Inf.  Oolite—.  United  States,  Europe,  Southern 
India. 

Saxicava,  Bellevue. 

Etymology,  saxum,  stone,  cavo,  to  excavate.  S.  rugosa, 
PI.  XXn.,  Fig.  18. 
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Synonyms^  Byssomya)  Guy.  Ehomboides,  Bl.  Hiatella 
(minuta),  Daud.,  Biapholius,  Leach.   Arcinella  (carinata),  PhiL 

Shell  when  young  symmetrical,  with  2  minute  teeth  in  each 
valve;  adult  rugose,  toothless;  oblong,  equivalve,  gaping, 
ligament  external ;  pallial  line  sinuated,  not  continuous. 

Animal  with  mantle-lobes  united  and  thickened  in  front; 
siphons  largO)  united  nearly  to  their  ends,  orifices  fringed; 
pedal  opening  small,  foot  finger-like,  with  a  byssal  groove ; 
palpi  small,  free;  gills  narrow,  unequal,  united  behind  and 
prolonged  into  the  branchial  siphon. 

Five  genera  and  15  species  have  been  manufSactured  out  of 
varieties  and  conditions  of  this  Protean  shell.  It  is  found  in 
crevices  of  rocks  and  corals,  and  amongst  the  roots  of  sea- weed, 
or  burrowing  in  limestone  and  shells ;  at  Harwich  it  bores  in 
the  cement  stone  (clay  iron-stone),  at  Folkestone  in  the  Kentiflh- 
rag,  and  the  Portland  stone  employed  in  the  Plymouth  Break- 
water has  been  much  wasted  by  it.  Its  crypts  are  sometimes 
6  inches  deep  (Couch) ;  they  are  not  quite  symmetrical,  and 
like  those  of  the  Lithodomus,  are  inclined  at  various  angles,  so 
as  to  invade  one  another,  the  last  comers  cutting  quite  through 
their  neighbours ;  they  are  usually  fixed  by  the  byssus  to  a 
small  projection  from  the  side  of  the  cell.  The  Saxicava  ranges 
from  low  water  to  140  fathoms ;  it  is  found  in  the  Arctic 
Seas,  where  it  attains  its  largest  size ;  in  the  Mediterranean, 
at  the  Canaries,  and  the  Capo.  It  occurs  fossil  in  the  Miocene 
tertiary  of  Europe  and  in  the  United  States,  and  in  all  the 
glacial  deposits. 

Clavagella,  Lamarck, 

Example,  C.  bacillaris,  PI.  XXIIL,  Fig.  17. 

Shell  oblong,  Valves  flat,  often  irregular  or  rudimentary, 
the  left  cemented  to  the  side  of  the  burrow,  when  adult,  the 
right  always  free;  anterior  muscular  impression  small,  posterior 
large,  palHal  line  deeply  sinuated.  Tube  cylindrical,  more  or 
less  elongated,  sometimes  divided  by  a  longitudinal  partition ; 
•often  furnished  with  a  succession  of  siphonal  fringes  above, 
and  terminating  below  in  a  disk,  with  a  minute  central  fissure, 
and  bordered  with  branching  tubuli. 

Animal  with  the  mantle  closed  in  front,  except  a  minute  slit 
for  the  foot,  and  furnished  with  tentacular  processes  ;  palpi  long 
and  slender  ;  gills  2  on  each  side,  elongated,  narrow  (floating 
freely  in  the  branchial  siphon  ?). 

Some  specimens  of  the  recent  C,  aperta  have  3  frills  to  their 
tubes,  0.  hacillaru  has  tm^Q  t\i'ai  n-vimbi^r  occasionally.     They 
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are  formed  by  the  siplional  orifices  when  the  animal  continues 
elongating,  after  haying  fixed  its  Valve  and  ceased  to  burrow ; 
or  perhaps,  in  some  instances,  when  it  is-compelled  to  lengthen 
its  tubes  upwards  by  the  accumulation  of  sediment.  Brocchi 
mentions  that  on  breaking  the  tube  of  the  fossil  C  echinaia,  he 
sometimes  found  the  shell  of  a  Saxicava  or  Fetricola  beside  the 
loose  yalye  of  the  Clavagella,  into  whose  tube  they  must  haye 
entered  after  its  death.  C.  elongata  is  found  in  coral;  0. 
australis  liyes  at  low  tide,  and  spirts  out  water  when  alarmed. 

Distribution,  6  species*  Mediterranean,  Australia,  Pacific : — 
11  fathoms. 

Fossil,  14  species.  U.  Greensand— .  Britain,  Sicily, 
Southern  India. 

AsPEBGiLLTTM,  Lam.    Watering*-pot  shell. 

Type,  A.  yaginiferum,  PI.  XXTII.,  Pig.  18. 

Synonym,  Clepsydra,  Schum. 

Shell  small,  equilateral,  cemented  to  the  lower  end  of  a  shelly 
tube,  the  umbones  alone  yisible  externally;  tube  elongated, 
closed  below  by  a  perforated  disk  with  a  minute  central  fissure ; 
siphonal  end  plain  or  ornamented  with  (1 — 8)  ruflles. 

Animal  elongated ;  mantle  closed,  thickened  and  fringed  with 
filaments  in  front ;  foot  conical,  anterior,  opposed  to  a  minute 
lUit  in  the  mantle ;  palpi  lanceolate ;  gills  long,  narrow,  united 
posteriorly,  continued  into  and  attached  to  the  branchial  siphon. 

Distribution,  21  species.  Eed  Sea,  Jaya,  Australia,  New 
2iealand ;  in  sand. 

Fossil,  1  species.  (A  P  Leognanum,  Hooning.  iMiocene,  Bor- 
deaux.) 

HxTMPHREYiA,  Gray. 

Shell  deyeloped  in  the  substance  of  the  siphons,  which  grow 
with  the  yentral  side  uppermost. 
Distribution,  1  species.    South  Sea. 

Family  XXI.— PnoLADiDiE. 

Shell  gaping  at  both  ends ;  thin,  white,  brittle,  and  exceedingly 
hard ;  armed  in  front  with  rasp-like  imbrications ;  without  hinge 
or  ligament,  but  often  strengthened  externally  by  accessory 
valyes;  hinge-plate  reflected  oyer  the  umbones,  and  a  long 
curved  muscular  process  beneath  each ;  anterior  muscular  im- 
pression on  the  hinge-plate ;  pallia!  sinus  very  deep* 

Anirruil  club-shaped,  or  worm-like ;  foot  short  and  truncated ; 
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The  commtm  piddock  i»  used  for  bait  on  the  Doron  coast ;  its 
footia  whit«  and  traneliiCBntwhenfroah,  lito  a  piaco  of  ice;  the 
hyaline  stylet  (p.  22)  lodged  in  it,  is  large  and  curious.  P.  costafa 
ii  sold  in  the  market  of  Havaimah,  where  it  is  an  orticlo  of 

P,  dactylui  has  two  acceaaory  valvoa  ttrprotect  the  umbonal 
nmsclo,  with  a  ntnall  transrerse  plato  hehiud;    a  long  unsym- 
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metrical  plato  fills  up  the  apace  between  the  Talvea  in  tho  dorsal 
region.  P.  Candida  and  parva.  have  a  single  iimbonal  shield, 
and  no  dorsal  plate ;  these  difforcnooa  are  only  of  ipcdflo  value. 
In  P.  critpata,  L.  {Zirffca,  Leach),  the  umbonal  shield  ia  not  dis- 
tinctly calcified,  but  there  is  a  small  posterior  plate ;  the  surface 
of  the  valves  is  divided  into  two  areas  by  a  transverse  furrow 

Diatribution,  32  species.  United  States,  Norway,  Britain, 
Western  Africa,  Mediterranean,  Crimea,  India,  Australia,  New 
Zealand,  "Western  America  : — 25  fathoms. 

Fossil,  25  Bpocies,  (U.  Lias—)  Eocene — .  United  States, 
Europe.     Tho  socondaiy  species  belong  to  tho  noxt  group. 

PilOLADIDEA,  Tuiton,  1810. 

Type.  P.  papyracea,  PI.  XXIII.,  Fig.  20. 

Shell  globose-dblong,  with  a  tranfiverse  furrow ;  anterior  gape 
large,  closed  in  the  adult  by  a  callous  plate;  2  minute  accessory 
valves  in  front  of  the  beaks. 

Animal  with  a  fringed  disk  at  tho  end  of  the  combined  siphons, 
and  a  homy  cup  at  their  taso.    . 

IXstribution,  1  species,  Britain,  New  Zealand,  Ecuador, 
Low  tides — 10  fathoms. 

Sub-gHirra,  Martetia  (Leach),  Bl.  1825.  M.  striata, 
PI.  XXni.,  Pig.  21.  Valvea  lengthened  behind,  when  full 
grown,  by  a  plain  border ;  umbonal  valves  1  or  2  ;  dorsal  and 
ventral  margins  often  with  narrow  accessory  valves.  11  species. 
Weatladiea,  A&ica,  India.    JIf.  atriatti'bvirrci\ia'i:ti\i»i6,'t\s^:«t. 
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M.  teredini/ormis  was  found  in  cakes  of  floating  wax  on  tlio 
coast  of  Cuba.  (G.  B.  Sby.)  JU.  australia  in  (fossil  ?)  resin,  on 
the  coast  of  Australia.  Jf.  rivicola  in  timber  twelye  miles  from 
the  sea,  in  Eomco.  M,  scutata,  Eocene,  Paris,  lines  its  burrow 
with  shell. 

Jouanneiia  (scinicaudata),  Dcsm.  (Pholadopsis,  Conrad; 
Triomphalia,  Sby.)  Shell  very  short,  sub-globose ;  right  valve 
longest  behind ;  anterior  opening  closed  by  a  callous  plate  deve- 
loped fi-om  the  left  valve  overlapping  the  margin  of  the  right 
valve,  and  fixed  to  the  single  unsymmetrical  umbonal  plate. 
Distribution,  i  species.  Philippines,  "Western  America.  Fossil,  ■ 
Miocene  — .     France. 

Parajjholas,  Conrad,  P.  bisulcata,  PI.  XXlll.,  Kg.* 22.  Yalves 
with  2  radiating  furrows.  Distribution,  4  species.  Panama, 
Torres  Straits. 

Xylophaga,  Turton. 

Eti/ 7110101/ 1/,  xulon,  wood,  pliago,  to  eat. 

Types,  X.  dorsalis,  PI.  XXTIL,  Fig.  23 ;  X.  globosa.  Sly. 
Valparaiso. 

Shell  globular,  with  a  ti'ansverso  fun*ow  ;  gaping  in  front, 
closed  behind;  pedal  processes  short  and  curved;  anterior 
margiris  reflected,  covered  by  2  small  accessory  valves ;  burro\7 
oval,  lined  with  shell. 

AniiiiaJ  included  within  the  valves,  except  the  slender  con- 
tractilo  sii>hons,  which  are  furnished  with  pectinated  ridges,  and 
divided  at  the  end  ;  foot  thick,  very  extensile. 

Distrihidivn,  2  species.  Norway,  Britain,  South  America. 
Bores  an  inch  deep,  and  across  the  grain,  in  floating  wood,  and 
timbers  wliich  are  always  covered  by  the  sea. 

Tehedo  (Pliny),  Adanson. 

Tyj^e,  T.  Xorvegira,  PI.  XXIII.,  Figs.  26,  27. 

Si/nont/ms,  Septaria,  Lamarck.     Hyj^erotis,  Guettard. 

Shell,  globulrir,  open  in  front  and  behind,  lodged  at  the  inner 
extremity  of  a  biUTOW  i>artly  or  entirely  lined  with  shell ;  valves 
3  loLed,  concentrically  striated,  and  with  one  transverse  fuiTOw ; 
hinge -margin  3  reflected  in  front  marked  b}'  the  anterior  muscu- 
lar impressions ;  umbonal  cavity  with  a  long  cuiTcd  muscular 
process. 

-^  ni  ma Z  worm-like  ;  mantle-lobes  united,  thickened  in  front, 
with  a  minute  pedal  opening;  foot  sucker-like,  with  afoliaceous 
border ;  viscera  included  in  the  valves,  heart  not  pierced  by  tlie   | 
intestine;  montli  Vifb.  ^aVY^\  ^■{^■s,  Vm^^  ^Q^v5i.-\2i^<5k^  ^^tending  I 
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into  the  siphonal  tube ;  siphons  very  long,  united  nearly  to  the 
end,  attached  at  the  bifurcation  and  furnished  with  2  shelly 
pallets  or  styles ;  orifices  fringed. 

T,  Navalia  is  ordinarily  a  foot  long,  sometimes  2^  feet ;  it 
destroys  soft  wood  rapidly,  and  teak  and  oak  do  not  escape ;  it 
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Fig.  270.  Ship-worm,  Teredo  Norvegica,  removed  from  its  burrow. 

always  bores  in  the  direction  of  the  grain  unless  it  meets  the 
tube  of  another  Teredo^  or  a  knot  in  the  timber.*  In  1731-2  it 
did  great  damage  to  the  piles  in  Holland,  and  caused  still  more 
alarm ;  metal  sheathing  and  broad-headed  iron  nails  have  been 
found  most  effectual  in  protecting  piers  and  ship-timbers.  The 
Teredo  was  first  recognised  as  a  bivalve  mollusc  by  Sellius,  who 
wrote  an  elaborate  treatise  on  the  subject  in  1733.     (Forbes.) 

T.  corniformiSf  Lamarck,  is  found  burrowing  in  the  husks  of 
cocoa-nuts  and  other  woody  fniits  floating  in  the  tropical  seas ; 
its  tubes  are  extremely  crooked  and  contorted,  for  want  of 
space.  The  fossil  wood  and  palm-fruits  {Nipadites)  of  Sheppy 
and  Brabant  are  mined  in  the  same  way.  The  tube  of  the  giant 
Teredo  {T,  arenaria,  Eumph.  Furcella,  Lamarck)  is  often  a  yard 
long  and  2  inches  in  its  greatest  diameter ;  when  broken  across 
it  presents  a  radiating  prismatic  structure.  The  siphonal  end 
is  divided  lengthwise,  and  sometimes  prolonged  into  two  diverg- 
ing tubes.  T,  Norvegica  and  T,  nana  are  divided  longitudinally 
and  also  concamerated  by  numerous,  incomplete  transverse 
partitions  at  the  posterior  extremity. 

T.  palmulata  (Xylotrya,  Leach)  has  the  siphonal  pallets  elon- 
gated and  penniform  (PI.  XXIII.,  Fig.  28);  a  species  with 
similar  styles  occurs  in  the  fossil  wood  of  the  Groensand  of 
Blackdown. 

DiBtribviioUy  21  species.  Norway,  Britain,  Black  Sea;  Tro- 
pics : — 119  fathoms. 

Fossil,  24  species.    Lias — .    United  States,  Europe. 

Sub-genus,  Teredina,  Lamarck.  T.  personata,  PI.  XXIIL, 
Figs.  24,  25.  Eocene,  Britain,  France.  FaZvcs  with. an  acces- 
sory plate  in  front  of  the  umlbones ;  free  when  young.  The 
tube  is  sometimes  concamerated;  its  siphonal  end  is  often 
truncated ;  and  the  opening  contracted  by  a  lining  which  makes 
it  hour-glass  shaped,  or  six-lobed  (Fig.  25  a.). 

•  The  operations  of  the  Teredo  suggested  to  Mr.  Brunei  his  method  of  tunnelUiur 
the  Th&mea. 
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Abbreviations,  49. 
Abra,  483. 
Abralia,  171. 
Acanthinn,  223. 
Acanthochites,  •234. 
Acauthodoris,  •332. 
Acantliopleura,  *283. 
Acanthoteutliid,  «175. 
Acanthotkyris,  376. 
Acardo,  323,  454. 
Acavus,  *289. 
Acephala,  5. 
Acera,  *316,  319. 
Achatina,  •292. 
Achatinella,  «292. 
Acicula,  ♦310. 
Aciculidse,  *310. 
Aclesia.  ♦321. 
Aclis,  *240. 
Acmsea,  «231. 
Acmaea,  311. 
Acme,  \M\. 
Acceli,  *174. 
Acostcerr,  Alio. 
Acroculia,  277. 
Acroloxus,  y02. 
Acrotreta,  *390. 
Acttpon, 'SV\  339. 
Acteonella,  *314. 
Acteonia.  *339. 
Aeteonina,  ♦SU, 
ActinocamnT,  175. 
Actinocerius,  *19l. 
Actinoconr/ius,  373, 
Actinocyclus,  *329. 
Actinodonfn,  432. 
Acuarii,  *174, 
Aciu!,  220. 
Adacna,  *4o4. 
Adamsiella,  •308. 
Addactor  impressions,  401. 
Adelopneumona,  285. 
Adeorbis,  *206. 
Admete,  55,  *21fi. 
JEffean  Soa  Sholla,  67. 
iE^irus,  327,  ♦3:30. 
^nigvDi,  403. 
iE  )lid£e,  *3:55.  ;-•■• 

iEolis,  323,  ♦3:35. 
ililstivation,  1:5. 
yEtlieria,  *435. 
Affiniries,  45. 


African  region,  97. 
Aganides,  196. 
Agaronia,  *227. 
Aginot  490. 
Alasmodon,  433. 
Alcadia,  •310. 
Alcjmus,  265. 
Alderia,  *338. 
Aleutian  province,  76. 
Alexia,  •305. 
Altcula,  316. 
Allorisma,  496,  498. 
Alvania,  240. 
Araalthea,  •278. 
Amalthei,  •193. 
Amathina,  •277. 
Ambonychia,  •417. 
Amicula,  284. 
Ammonites,  35,  37,  *19'. 
Ammonitidse,  •I 95. 
Amnicola,  *247. 
Amour  a,  239. 
Amphibola,  *259. 
Ainphibulima,  290. 
Amphrceras,  234. 
Amphichsena,  *486. 
Amphidesma.    431,    483, 

497. 
Amphidonfa,  407. 
Amphipeplea,  ^301. 
Amphisphyra,  ^317. 
Amphorina,  335. 
Ampulina,  236. 
AmpuUacera,  259. 
Ampnllaria,  14,  27,  32, 

*253. 
Amptdtinn,  310. 
Amufdum,  411. 
Amusium,  ♦■112. 
Anadeniis,  *296. 
Analogies,  45. 
Anapa,  *485. 
Anastoma,  ^289. 
Anatina,  ♦495. 
Anatina,  431. 
Anatinella,  ♦479, 
Anatinidffi,  ^494. 
Anatormis,  269. 
Ancillaria,  24,  *227. 
Ancistrochirus,  171. 
Ancistroteuthis,  171. 


Anculotus,  247. 
Ancyloceras,  *200. 
Ancylus,  287,  *302. 
Aneitea,  •297. 
AnisoceraSj  200. 
Annnlati,  *199. 
Ammlosa,  2. 
Anodon,  30,  *434. 
Anolax  »220. 
Anomatocardia,  424,  473. 
Anomia,  19,  •408. 
Anoplomyai  496. 
Anoplotheca,  ^379. 
AnopSt  342. 
Antnracoeia,  «470. 
Antigone,  473. 
Antilles,  shells  of,  110. 
Antiopa,  »337. 
Aperostoma,  308. 
Aperture,  206. 
Apex,  205. 
Apiocofos,  193. 
Apiexa,  302. 
Aploceras,  194. 
Aplustrum,  *318. 
Aylysia,  11, 22, 23, 24,*320. 
Aplysia,  321. 
Aplysiadee,  *320. 
Aporrhfti's,  211,  ^244. 
Aptychus,  182. 
Aquiferous  system,  24. 
Arabian  shells,  93, 
Aralo-Caspian  prov.,  63. 
Area,  SO,  395,  ^424. 
Arcadee,  *424. 
Architectoma,  253. 
Arcinella,  437,  471,  503, 
Arcomya,  497. 
Arctica,  464. 
Arctic  province,  57—59. 
Areopagia,  480. 
Argentine  region,  114. 
Argiope,  ♦StiS. 
Argonauta,  28,  31,  39,  56, 

♦161. 
Argus,  411. 
Arietes,  ^198. 
Anon,  *296. 
Ariophanta,  *290. 
Armati,  ^198. 
Artemis,  ♦474. 
Articulated  operc,  208, 


j^teoeerat,  ISO* 
AtlphonldA.  tW^ 


Ailmtida,  'US. 
AUaa.  •S20. 


BLUiTnia.  33,  •368. 
BalT  nhorl.  206.' 


7tut;ya4DE«ilAy>,  Its. 


CsLjpeoptii.  •iTS. 
CiiJptnM,  •276. 

Cumarophoria.  *370- 

Canipulott,  2^4. 
Canadian  rt'glDTii  100 

Caiiary  Isles  ab«llB.  fl 

Cttpg  ngiim.  ftT. 


JtTocki/dontti, 


CHprtueUa,  •HS 

O^un.  481.  4m. 
CniHIItB,  '481. 


MORD.  314. 
:qln,  ao,  Mlb. 


taint*,  itiel]>{irtlie,eS 
Bachjiuthron.  *3Sf>. 


CaTduKordila,  471. 
llarrtlciii.  Ml  J.' 


iulimas.  IS.  as.  36, 3: 


jm«p]ii,4 


Bain, '293. 
Bale arlD  IilH  tli 
Baphia.  433. 

Bnnun,  S04. 


ji«.an«tonl<i,  434. 


I'litmloslnniBIa,  "870. 


BelopWis,  'ITJ. 
Bdoteuthis.  'laB. 


ircllB.  -2W. 
(dB.-aBS. 
omian  prorince,  7; 
omia.  idiellB  of,  lu: 
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Ceriphasia,  *247. 
Cerithiadse,  *242. 
Cerilhidea,  36,  »243. 
Cerithiop8iB,*24a 
Cerithimn,  *242. 
Cernina,  *236. 
Ceromya,  467,  *497. 
Ceronia,  *486. 
CerophorcL,  342. 
Ceylonese  shells,  100. 
Chsena,  »501. 
Chalidis,  340. 
Chama,  38,  131,  »437. 
ChamicUe,  *437. 
Chamostrea,  *56o. 
Cheiroteuthis,  *170. 
Cheletropis,  212,  362. 
Chelidonura,*3l9. 
Chemnitzia,  »239. 
Chenopus,  245. 
Chili,  shells  of,  114. 
Chilinia,  #301. 
ChUostoma,*247. 
Chinese  snails,  101. 
Chione,  473,  485. 
Chioraera,  *338. 
Chironia^  459. 
Chiton,  23,  28,  *2S2. 
Chitpjiellus,  *28-A. 
Chitonidse,  *282. 
Chlorostoma^  264. 
Choanopoma,  *307,  303. 
Chondropoma,  307. 
Ckondrosepia,  163. 
Choneles,  *386. 
Choristites,  371. 
Choristodon,  476. 
Chorus,  223. 
Clironiodoris,  *329. 
Chrj'sodomus,  65,  *218. 
CUia,  42. 
Cingula,  256. 
Cinulia,  *3I4. 
Cionella,  292. 
Circe,  *464. 
Circulatory  system,  Brach- 

iopoda,  35S. 
Cirroteuthis,  *165. 
Cirrus,  *271. 
(Kstopus,  163. 
Cistula,  *307. 
Cithara,  *229. 
C/anculics,  265. 
Classification,  45. 
aausilia,  37,  286,  *2S4. 
Clausinn,  456. 
ClavapeUa,  *502. 
Clavati,  *174. 
Clavatula,  *229. 
Clavella,  *318. 
Clea.  247. 
Qleidoph  orus,  40S. 
Cleidoffuerus,  500. 
Cleiothyris,  373,  U73. 
Clementia,  *475. 
Cleobis,  469. 
Cleodora,  347.  *349. 
Clepnydrn,  503. 
ClikXx,  *3o3. 


Climate,  inf.  of,on  dist.,53. 
Clio,  »353. 
Clio,  349. 
Cliodita,  *363. 
Cliona,  34. 
Clione,  353. 
Clionella.  *229. 
ClcElia,  336. 
Clymenia,  *190. 
Coccotent/us,  168. 
Cochkdium,  217. 
Cochlitoma,  292. 
Cochlodesma,  *495. 
Cochlodifuij  294. 
CochlohydrOt  290. 
Codakia^  456. 
Coelenterata,  2. 
Coleoprion,  *360. 
Collar  of  mantle,  34. 
Collecting  shells,  136. 
CoUonia,  *266. 
Colour  of  shells,  38. 
Columbella,  66,  *2';^ 
Columbian  region,  ill. 
Columbinella,  227. 
Columella,  205. 
Columna,  292, 
Colus,2l8. 
Cominella,  219. 
Concentric  operc.,  207. 
Conchifera,  6,  393. 
Conchif  era,  range  in  time, 

128. 
Concholepas,  »222. 
Conger  ia,  423. 
Couidee,  *223. 
Conocardium,  *454. 
Conoceras,  190. 
Conohe/ix,2[6. 
Conorbis,  228. 
Conoteulhis,  *176. 
Conotubularin,  192. 
Conovulus,  *304. 
Conradia,  *253. 
Coiiularia,  2,  346,  *a50. 
Conus,  12,  24,  32,  33,  36, 

55,  *223. 
Coralline  zone,  152. 
Coralliophapa,  *468. 
Corbicula,  *462. 
Corbis,  *457. 
Corbula,  457,  490,  491. 
Corbiilomya,  490. 
Corephitmi,  234. 
Coret,  302, 
Corimya,  405. 
Coriocella,  237. 
Corniculina.  219. 
Coronati,  *199. 
Corriicnii  snails,  92. 
Coi-j'phella,  *33o. 
Couthouj'^iM,  *253. 
Crancliia.  *169. 
Crania,  42,  ""-.i^Q. 
Craniudae,  *336. 
Craspedopoma,  *309. 
Crassatella,  .55,  *406. 
Cra-'sinrr,  464. 


Crenella,  43, 65,  *422. 
Grepidula,  •276. 
Creseis,  *349. 
CreseiSt  850. 
Crimora,  *332. 
Crioceraa,  *199. 
Ortopus,iiSQ. 
Cristati,  *198. 
Crossostoma,  *266. 
Crucibulum,  »276. 
Crypto,  277i 
CrypteUa,  297. 
Cfyptina,  431. 
CrjT)tocella,*238. 
Cryptoceras,  *189. 
CryptocMton,  284. 
Cryptoconchus^  281. 
Cryptodon,  *466. 
Cryptogrammon,  474. 
Cryptophthalmus,  *316L 
Cryptostoma,  236. 
Crystalline  stylet,  22. 
Ctenoconcha,  429. 
CtenodontOy  427. 
Cucullaa,  *425. 
CuculleUa,  *427. 
Cultellus.  »487. 
Cuma,*222. 
Cumingia,  *483. 
Ouneus,  474,  485. 
Curtonotus,  *431. 
Curve  of  shells,  204. 
Cuspidaria,  491. 
Cuthonia,  »337. 
Cuttle  fish,  8. 
Cuvieria,  *349. 
Cyamium,  *458. 
Cyathodonta,  495. 
Cycladida;,  *461. 
Cycladina,  459. 
Cydas,  15,  29,  397,  *46l. 
Oyclidm,  1S2. 
Cyclina,  *475. 
Cycloceras,  190. 
Cyclonassa,  221. 
Cyclophorus,  *308. 
Cydostomcr,  266. 
Cyclostoma,  *306. 
Cyclostomidse,  *306. 
Cyclostrema,  *266. 
CyclothyriSy  375. 
Cj'clotopsis,  308. 
Cyclotu?,  *308. 
Ox'lichna,  *317. 
Cylindra,  *231. 
Cylindrella,  36,  *293. 
Cylindrites,  *3ia 
Cyllene,  *221. 
Cyniba,  28,  *231. 
Cymha,  278. 
Cymbinln,  230. 
Cymbulia,  *3.t1. 
Cymodocea,  *;3-')  1. 
Cynodonta,  216. 
CjTraa.  12,  24, :  2,  3o,  37, 

5"),  *2:^2. 
Cypnecnaaift,  224, 
C'ypraeidas.  *2:'.:'. 
\^  C'^'\jvvca.vdia.»*':16T 
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CyprieardiUs,  422, 468. 
CjT)rina,  33,  55,  *468. 
Cyprinid«,*463. 
<;jT)rovuIa,  »233. 
Cyrena,  *462. 
Cyrenelia,  463. 
Cj-renoides,  *463. 
Cyrtia,  *372. 
Cyrtoceras,  *194. 
Cyrtodaria^  493. 
Cyrt  elites,  *345. 
Cyrtulus,  218. 
C^-therea,  473. 

DactylinOy  504. 
Dactylusy  313. 
DaphneUa,  229. 
Daudebardia,  *290. 
Davidsonia,  *382. 
Davila,  *485. 
Dccapoda,  *166. 
Decollated  shells,  36, 206. 
Def  rancia,  229. 
Defphinotdea^  256. 
Delphinula,  266. 
Delthyridtga,  365. 
Detthyris^Zn\. 
Dendrodoris^  328. 
Dendronotus,  827,  *834. 
Dendrostrea^  4(W. 
Dentaliadse,  *282. 
Dentalium,  27,  *282. 
Dentati,  *198. 
Dentition,  206. 
Dentition  formula,  401. 
Deridobranchus,  *268. 
Dermi-branchiata,  339. 
Deshayesia,  *236. 
Desmoulinsia,  221. 
Development,  41, 287. 
Dincria,  348. 
niadora^  274. 
Dianchora^  414, 
Dinphana^  317. 
Dibaphus,  »216. 
Dibranchiata,  *156. 
Diceras,  *439. 
JHccelosia,  380. 
Didticna,  454, 
Digitaria,  465. 
Dimya,  408. 
Dimyary,  402. 
Diodonta,  481. 
Dione,  474. 
Dioecious,  40. 
Diphyllidia,  *325. 
JHpilidia^  438. 
Diploceras,  192. 
Diplodonta,  455,  *458. 
Diplommatina,  *309. 
Disci,  »193. 
Discina,  357,  *388, 
Discinidae,  *388. 
Disci tes,  *189. 
Discites,  All. 
Discohelix,  253. 
Discosorus,  *193. 
Dvipotaa,  276. 
Di'ihyra,  393. 


Ditremaria^  271. 
Dolabclla,  *321. 
Dolabra,  431. 
Dolabrifera,»321. 
DoUum,  36,  »225. 
Dombeyay  301. 
DonaciiUt,  485. 
Donacina^  486. 
Donax,  *485. 
Doridae,  »328. 
Doridiom,»319. 
Doris,  14,  24,  327,  *3B3. 
Dorsanvm.  220. 
Dosidicus,  *173. 
DosintOt  474,  475. 
Doto,  334. 
Dredging,  140. 
Dreseena,  37,  •423. 
DriUia,  *229. 

Ebnrna,  *221. 
Ecculiomphaliis,  *345. 
fichinospira,  285. 
Edmondia,  *498. 
Egeria,  485, 486. 
Eggs,  40. 
Eolisia,  248. 
JfhdotAea,  319. 
Kl'ismatina,  294. 
Electrina,  310. 
Eledone,27,  •leS. 
Elenchus,  12,  *266. 
Elysia,  »339. 
Eljsiadae,  »339. 
Emarginula,  *275. 
Embla,  491. 
Embletonia,  *336. 
Embrj^o,  44. 
Encephala,  3. 
Endemit^species,  51. 
Endoceras,  ♦192. 
EndosiphoniteSt  190. 
Enida,  265.  * 

Eiwplo-chiton,  284  . 
Enoploteuthis,  *171. 
Ensatella,  487. 
Ensis,  487. 
Enteletes,  380. 
Entodesma,  *499. 
Enzina,  214. 
Eolis,  23,  40. 
Epidermis,  33,  400. 
Epiphragm,  288. 
Epithyris,  363. 
Erato,  *234. 
Erodona,  490. 
Ervilia,  *485. 

Erycina,  459, 473, 483, 484. 
EryT,  484. 
I'>outclicon,  400. 
Enbranchux,  335. 
Eucharis,  *492. 
Eudesia,  365. 
Eulima,  *240. 
Eulimella,  *239. 
Eiimenis,  334. 
Euompbalus,  36,  •267, 346. 
JCuphemug,  344. 
Eiiplocamus,  331. 


Eurjbia,  »350. 
Eurydesma,  *417. 
Eurydicey  338. 
Euthria^  214. 
'  EutropUiyTS^ 
Exogyra,  *408. 
Eyes,  16, 

Facelina,  »335. 
Falciferi,  •198. 
Families,  46. 
Earcimeny  309. 
Fasciolaria,  *215. 
FastigieUa,  *244. 
Faunus,  248. 
Favorinus,  *337. 
Felania,  458. 
Fenestrella,  408. 
Ferussina,  308. 
Fibrous  shells,  31. 
Eicula,  217. 
Filurus,  •337. 
Fimbria,  333,  457.  .^ 
Fimbriati,*199. 
Fiona,  *336. 
Firola,  9,«41,  »342. 
Firolid8e,*342. 
Firoloides,  •342. 
Fissirostra,  365. 
Fissurella,  27,  *272. 
FissureUidae,  *272. 
Fissurellidaa,  *273. 
Fistulona,  35.  501. 
Flabellina,  •336. 
Food,  8,  9. 

Formation  of  shells,  34. 
Forms  of  shells,  36. 
Fossarus,  131,  «253 
FrayUia.,  481. 
Frj-eria,  *325. 
Fucola,  339. 
Fulgur,  *217. 
Funnel,  187. 
Fusjiltis,  293. 
Fusus,  29,  35,  37,  *218. 
Fusus,  212. 

Gadinia,  ^281. 
Galapagos  Islands,  112. 
Galapagos  Isles  shells,  90» 
(inlatea,  *486. 
Galeomma,  •461. 
Galeriis,  276. 
Galvina,  *337. 
Ganglia,  16. 
Gari,  482. 
Gasteropoda,  4, 
Gastero]K>da,     range     in 

time,  128. 
Gastrana,  *481. 
Gnstrnna,  476. 
Gnstridium,  2\9, 
Gastrochaena,  ^501. 
GastrochsenideB,  *500. 
Gastrocoeli,  *174. 
Gastroplax,  323. 
Gnstropteron,  •SIO 
(Jellina,  334 
Geua,  *267. 
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Genera,  46, 52. 
Generic  areas,  52,  53. 
Genetic  afltoity,  45. 
Geographical  dist.,  50. 
Geological  strata,  118. 
Geomalacus,  *296. 
Geonvelania,  *3I1. 
Geoteutidfl,  «168. 
Geotrochus,  *289. 
Ceovula,  304. 
Germanic  region,  89. 
Gervillia,  *418. 
Gibbula,  *265. 
Gibbus,  •291. 
Gizzard,  22. 
Glandina,  286,  *292. 
Glaucomya,  *477. 
Glauconella,  316. 
Clavconome,  477. 
Glauciis,  •336. 
Globiconcha,  *314. 
Globulus,  «236. 
Glosscdoris,  •329. 
Glossak,  467. 
Glottella,  247. 
Glycimeris,  65,  •493. 
Gnathodon,  ^478. ' 
Goldfussia,  *489. 
Gomphoceras,  *193. 
ConamboiiiteSf  380. 
GonatMs,  »168. 
Gouiatites,  •196. 
Gonioceras,  190. 
Goniodoris,  *330. 
Goniomya,  *497. 
Goniophora,  468. 
Goodallia,  464. 
Gouldia,  *46o. 
Gramniysia,  *497. 
Grateloupia,  *474. 
Gre.slya,  *497. 
Growth  of  shell,  34. 
Grypbsea,  35,  *408. 
Gryphochiton,  284. 
Gryphus,  363. 
Guard,  17:^«,  174. 
Gulf-weed  banks,  64. 
Gmidlachia,  *303. 
Gymnodoris,  *332. 
Gymuosoraata,  *353. 
Gypidia,  377. 

Halia,  *220. 
Haliotida?,  *2G8. 
Haliotis,  2-i.  27,  *268. 
JJaloti't,  417. 
^alopsi/c/ic,  350. 
Ilaminea,  316, 
Hiimites,  ♦201. 
IltDnulina,  201. 
Hjirpa,,  55,  *226. 
Jlarpula,  2:50, 
Harvelhi,*478. 
Hastati,  *174. 
Head,  42. 
Heart,  24,  42. 
Hectocutyle,  159—163. 
JJer.ubd,  485. 
Helcion,  2  J  3, 


Helicarion,  290. 
IleUcella,  •289. 
Helicerus,  *178. 
Helicidfie,  ^288. 
Helicina,»300. 
Belicina,  265. 
Uelicoceras,  *20O. 
HelicocryptuSf  253. 
Helicolimax,  290. 
Heliconoides^  352. 
Helicophnntay  290. 
Jlelicophlegma^  844. 
Helicteres,  292. 
Helisiga,  290. 
Helix,  11,  14,  33,  35,  37, 

•288. 
Helix  distribution,  87. 
Helmiuthochiton,  284. 
Hemicardium,  *454. 
Hemicyclonosta^  469. 
HemiaoriSf  328. 
Hemimitra,  247. 
Hemipecten,  *412. 
JJemiplacuna,  410. 
Hemipronites^  380. 
Hemisinus,  •247. 
Hemithyris,  375. 
Hemitonia,  ^274. 
Heplabranchus,  •329. 
Hei-msea,  338. 
Heteroceras,  •200. 
HeterofuntSf  352. 
HeterogangUata,  2. 
Heterophylli,  199. 
IfeteroteutMs,  170. 
Hettangia,  457. 
Hexal'nmchus,  *329. 
Ilinntula,  273. 
JIUitella,  461,  502. 
Hinge  line,  401. 
Hinuite8,*412. 
J/ippagus^~t2. 
HipparionyT,  37S. 
Hippochrenes,  212. 
Hippomya,  ♦423. 
Hipponyx,  7,  *278. 
Hippopodium,  *471. 
Hippopus,  *453. 
Hippurites,  32,  *443. 
Hippuritidsc,  *440. 
Jlirtmdinn/la,  319. 
Histioteuthis,  *170. 
Holopea,  •272. 
Holosiomata,  *234. 
Homogangliata,  2. 
Homoiozoic  belts,  5-5. 
Homologies  of  shell,  39. 
Homomya,  «496. 
Hoplomydlu.^,  *423. 
Jlortolus,  1^9. 
Hiiniplucyia,  *503. 
Hinxuiia,  *191. 
Hyalwa,  *34H. 
Hvaleida,  ♦348. 
Hyal  ilia,  •232. 
J/ynhteut/ii.s,  172. 
Hybernation,  ;S9,  40. 
Hybooystis,  *309. 


Hydatina,  318. 
Hydrobia,  *256. 
Hydrocana,  307. 
Hyolites,  191. 
Ifyperotis,  506. 
flypobranchsea,  '325. 
HypodemcL,  383. 
ifypogcBUy  487. 
Hypostoma,'*289. 
HypothyriSy  375. 
Hypotrema,  •418. 
Hyria,  *434. 
BysteroliteSf  379. 

lanthina  23,  31,  *271. 
Icarus,  »322. 
JchthyosircoliteSy  450. 
Idalia,  *331. 
Jdotceay  457. 
Imbricaria,  *231. 
Imbricated  operc,,  207. 
Imperator,  *264. 
Imperforate  shells,  205. 
Impregnation  of  egg,  41. 
Incilaria,  »296. 
Indian  region,  99. 
Indo-Pacific  province,  7L 
Jnfero-branckia^  312. 
/nfundibuium,  264, 276. 
Ink  bag,  157,  173. 
Inoceramus,  31,  •419. 
Jnoceramus,  491. 
Inoperculata,  285. 
Integro-pallialia,  •436^ 
Jo,  247. 

Iphigenia,  *486. 
Jschnochiton,  283. 
Mdora,  301. 
Ismenia,  *368. 
Isoarca.  *427,  467. 
Isocardia,  «466. 
Jsocardia,  431. 
Jsodonta,  478,  486. 
Jsognomo7i,  418. 
Itieria,  314. 

Jamaica,  shells  of,  UOi. 
Jamaicia,  307. 
Jaminea,  239. 
Janella,  *297. 
Janus,  337. 
Japanese  snails,  101. 
Japonic  province,  75, 
Jnsonilla,  2S5. 
Javanese  shells,  102, 
Jeffreysia,  *2.')6. 
Jouaiuietiii,  *oOt>' 

Kalann.  175, 
Kathaiina,  •2S4. 
Kellia,  *459. 
Kingena,  *368 
Kleiiiella,  *317. 
Kuninckia,  *bSI. 
Kraussia,  *367. 

Lithio,  2CC). 
LacliL'sis,  *229. 
\    Lacuna,  55,  ♦I'SS. 
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Monoceros,  *223. 
Monocoudylsea,  *431. 
Monoctacna,  454. 
Monodonta,  *265. 
Moncecioua,  40. 
Monomyary,  402. 
Mouopleura,  *438. 
JUono-pleuro-branchiatai 

312. 
Monoptigma,  *240. 
Monoptigma^  239. 
Monoptygvfia^  313. 
Monotis,  *417. 
Mon^trusiLies,  37. 
]VIontacuta,*460. 
Montagua^  335. 
Mopalia,  234. 
Alorio,  225. 
Morrisia,  »367. 
Mommy  225. 
Mouretia,  281. 
Mulinin,  477. 
Mulleria,  432,  *435. 
Multispii-al  operc,  208. 
Alunsteria,  132. 
Murchisonia,  *270. 
Murex,  23, 35,  36,  *213. 
Muricidffi,  ♦212. 
Muscular  system,  13,  365, 

401. 
Musculiuniy  461. 
Mutelay  435. 
Mya,  *489. 
Myacidse,  »4S9. 
Myacites,  *-i97. 
:^Iyadora,*49i>. 
MyaUna,  *-12l. 
Myatclla,  -198. 
jMycetopiw,  *4o.j. 
Mycetojjus,  4- o. 
Myuchania,  *i90. 
jVIyocoucha,  ♦471. 
Myonia,  *2a. 
J^Jyoparo,  427. 
jMyoiilioria,  *4G1. 
jVyopsis,  197. 
Myrina,  «423. 
Myristica,  *217. 
JJysiOy  475. 
Myllita,  459. 
Mytilicdrdia,  471. 
:Mytilida%  *420. 
^lytilinieiia,  *422. 
jMytilumyd,  423. 
IVIytilus,  c!0,  31,  4:5,  *i20. 
jVyxostomff,  ;308. 

Kdccn,  235. 
>'acolla,  *280. 
Is'acreoii.s  f^hells,  29. 
^V(7ni/ia,  29<>, 
Naninio,  176. 
Is'arica,  *2;i7. 
Ka.>^sa,*221. 
Natica,  oS,  *23o. 
Naticella,  2:'.(3. 
Katicida?,  ^'^.''.o. 
Isaticina,  "^2:;!). 
^atico2>sis,  ^2;i5. 


Natural  barriers,  53. 
Nuiuitil  history  provinces, 

60—64. 
Nautilidae,  »185. 
AautiJoceraSy  194. 
NautUuSy  161. 
Nautilus,  55, 185. 
NaviceUa,  *262. 
Nesera,  *491. 
Neda,  *323. 
A'eito,  429. 
Neithea,  »412. 
Nematura,  *256. 
Nerinaea,  »244,  314. 
Nerinella,  »244. 
Nerita,  38,  55,  *260. 
Neritidse,  36,  *260. 
Neritina,  37,  *261. 
Neritoma,  »261. 
Neritopsis,  *261. 
Nervous  system,  16. 
Nets,  139. 
Neverita,  236. 
New  Zealand  shells,  104. 
Nidamental  ribbon,  40. 
Niplionia,  267. 
Niso,  *240. 
Noetia,  427. 
NomeiAclaturc,  48. 
Northia  221. 
Notarchus,  *321. 
Nothoceras,  *195. 
Notocoeli,  *1^4. 
Notoniyay  469. 
Novaculina,  *489. 
Nucinella,  427. 
A'ucleubranchiata,  340. 
Nucleu:?,  205. 
Nucula,  *426. 
jVucu/a,  *497. 
Nuculina,  *427. 
Aucuneiia,  427. 
Nudibrauchiata,  ^Z2o. 

ObeliscuSy  238. 
Obolus,  *392. 
Octopoda,  *158. 
Octopodoteuthis,  171. 
Octopus,  56,  *163. 
Ocythoe,  161. 
OdoncinetnSy  495. 
Odontidium,  219. 
Odouto^tumus,  *291. 
Odostoraia,  *2l^9. 
Olcacina,  292 
Oligyra,  310. 
Oliva,  32.  55,  *227. 
Olivanciiluriay  227. 
Olivella,  *227. 
O/iviir,  265. 
O/naln,  4^0. 
(hnahtxif:,  253. 
Omnlia,  475. 
Omaloii}-x,  *291. 
Omma:jtrephes,  *172. 
Oinjihnlotropis,  307. 
Oncidia<la;,  *299. 
Oncidium,  *299. 


Oncoceras,  *198. 
Oniscia,  •225. 
Qmuew.  254. 

Onychia,  171. 
Cnychoc/d'oTiy  284. 
Oi.ychotea.his,,  •171. 
Operculata,  *305. 
Operculum,  38, 182, 237. 
Ophileta,  267. 
Opis,  *470. 

Opistho-branchia,  *311. 
Opisthophorus,  *309. 
OrbiceliOy  389. 
Orbiculoy  358,  386,  388. 
OrbicuMdeOy  388.     , 
Orbis,  »253. 
Orbulitesy  187. 
Oregon,  sheila  of,  109. 
Ormoceras,  *191. 
Omati,  *198. 
OrthamboniteSy  380. 
Orthidse,  *379. 
Orthis,  'SSO. 
Orthisina,  *380. 
Orthoceraa,  38,  »190. 
Orthoceratida,  "igo. 
OrtkonUy  336. 
Orthonotus,  "423. 
OrthothriXy  385. 
Otcamusy  S22. 
Osteodesma,  495. 
Ostrea,  31,  *407. 
Ostreidae,  *407. 
Otina,  »238. 
Otolithes,  17. 
Otoiwma,  *307. 
Oviducts,  359. 
Oviparous  repr.,  40. 
Ovuluiii,  27,  *231. 
Ovum,  41. 
Oucnia,  169. 
Oxygyrus,  ♦344. 
03-ster  shell,  31. 

Pachydomus,  *469. 
Pachylatjra^  27^S. 
Fachymyoy  492. 
l\tchyudon,  434,  470. 
Pachyotis,  291. 
Pachyrisnia,  *470. 
PachytcSy  414. 
Pitcliytottia,  310. 
J'dctjodon^  490. 
PddoUuSy  268. 
Payodelldy  252. 
Pdiuotruthis,  177,  1?2. 
Pallial  imprerision,  20. 
Pallial  line,  404. 
Pallial  sinu.-*,  4('4. 
PaiUo-brnnchiata ,  351. 
Pallium,  •412. 
Paludestrina,  2.51 . 
Paludina,27,37,  *257,2S6. 
Pnludinelld,  2.')^. 
Paludinidac,  *2r>7. 
Paludcmu.^,  *2l7. 
Panama  shells,  81. 
Panamic  province,  79. 
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Ptychjomya^  466. 
Ptygmatis,  *244. 
Pugiunculus^  350. 
Pttllastra^  475. 
Polmonifera,  285. 
Pidvinites,  418. 
Puncturella,  *273. 
Pupa,  37,  *292. 
Pupillia,  *273. 
Pupina,  *309. 
Pwpinella.ZGli. 
Purpura,  23,  36,  56,  *222. 
Purpurina,  *222. 
Pusionella,  *218. 
Pycnodontaj  407. 
Pygope,  363. 
Pyramidella,  *238. 
Pyramidellidse,  *238. 
Pyramvt,  239. 
Pyramis,  *265. 
Pyramus,  469. 
P>Taaiis,  *243. 
J^rella,  217. 
Pyrgxda,  216. 

PjTula,24,  32,37,*217. 
P^nliina,  *459. 

Quen8tedtia,*481. 
Qum,411. 
Quoyia,  223. 

Eace,  46. 
Baclils,  21. 
Badiati,  *189. 
Kadiolites,  *446. 
Jiadius,  2:-54. 
Jindsirr,  2S.J. 
Kanella,  5<5,  *214. 
Itaiige  of  luaiine  t^pecies, 

66. 
Umigia^  478. 
Kapiina,  *217. 
Rapliistoma,  *270. 
Kealia,  *307. 
Bechizia,  *28o. 
Bedonia,  *469. 
Bed  Sea  shells,  73. 
lieniellay  4 If). 
Bepresentative  species,  51, 

129. 
Beproduction  of  lost  pax'ts, 

40. 
Bequienia,  316,  *-iyO. 
Bespiratioii,  V>\)<o. 
Bespiratory  system, 2o. 
Betraotors,  20,  402. 
Betzia,  *37 1. 
Bevereed  shells,  37. 
Bhabdoceras,  *HH). 
Bhegostoma,  *309. 
Bhinoclavu.s  *242. 
Mfiinodomus,  221. 
BhizochHus,  222. 
lihizorits,  317. 
Bliodope,  »3iO. 
lihodustoma,  304. 
I{flomhi,i(h's,  502. 
Hhyncholites,  182. 
Bhynchumya^  495. 


BhjTichonella,    55,     358, 

*375. 
BhynchonellidK,  *375. 
Rhynchoray  366. 
Hhyhchoteuthis,  182. 
Bibeiria,  *497. 
Bicinula,  *223. 
BimeUa,21I. 
Bimula,  *274. 
Mimulai^ia,  275. 
Binp:icula,  *222. 
liingtne'la,  314. 
BiseUa,  *253. 
Bissoa,  *255. 
Jiissoelld,  256. 
Bissoina,  *256. 
Mivicoia,  301. 
Bossia,  *170. 
BosteUaria,  35,55,*212. 
Botella,  *265. 
Bothomagenses, '*198. 
lioTariia,  316. 
Hudistes,  440. 
Buncina,  *323. 
JRupellaria,  476. 
HupicolOt  495. 

Sagda,  *289. 
Sagitta,  342. 
St.  Helena  shells,  95. 
Saliva,  36. 
Salivary  glands,  23. 
Salpa,  19,  23. 
Sanguinolaria,  55,  *482. 
Sanguinohiririy  481. 
Sangxdnolitea,  468,  493. 
Sardinian  snails,  92. 
Saxioava,  5(5,  *o01. 
Saxidomus,  *473, 
Scacchia,  *458. 
i>C(ra,  3f)2. 
Scajurgiis,  *165. 
Scalaria,  •2r»0. 
Scaldia,  *19S. 
Scalites,  *270. 
Scaphfi,  230. 
Scaphander,  *318. 
!Scaph(inidl((,  182. 
Sca}iharca,  424. 
Scaphella,  *2:30. 
Scaphites,  *200. 
Scaphula,  *227. 
Scaphnla,  424. 
Sairabus,  304. 
Schizo-c/utoJi,  281. 
»%A  izodesiH  0,411. 
Sc/iizodus,i'.M. 
Schizostonia,  207. 
tSchizdtretd,  388. 
Sciddephortis,  IGJ. 
Scintilla,*  100. 
Scissurella,  *209. 
Scnnsid,  225. 
Scrobicularia,  *4S  1. 
6'cMr7v«,;28l. 
Scufus,  275. 
Scyllaea,  8,  *333. 
Sedgwickia,  *497. 
Sc*jmcntina^  303. 


Semele,  *483. 
SemicorhiSf  457. 
Sepia,  *177. 
Sepiad8e,*176. 
Sepiola,  *169. 
Sepioteuthis,  *168. 
S^pta,  184. 
SeptariOy  506^ 
Septifer,  421. 
Seraphf,  *212. 
Serpularia,  266w 
Sen-ipes,  *45^ 
Shell,  28,  204: 
Sigaretua,  »236. 
Siliquaj  488. 
Siliquaria,  *249. 
SUiquariay  488. 
Simpulopeis,  290.      * 
Sinemuria^  470. 
Sinistral  shells,  204. 
Sinu-pallialia,  *472. 
Sinus,  20. 

Sinttsigera,  212,  352. 
Siphon,  26,  155.  . 
Siphonal  impression,  399^ 

404. 
Siphonaria,  *281, 305. 
Siphonaria,  387. 
Siphonida,  »436. 
Siphonopyge,  *321. 
Siphonostomn,  293. 
Siphonostomata,  *299. 
Siphonotreta,  »390. 
iHphonotus,  320. 
Siphopatella,  276. 
Siphuncle,  39, 174, 180,184. 
Skenca,  *256. 
Smaragdinel/a,  316. 
Smell,  18. 
Solariuui,  *253. 
Solecardutj  460. 
Solecurtoides,  488. 
Solecurtus,  *488. 
Solemva,  *429. 
Solen,  *486. 
Solenella,  *429. 
Solenidse,  *486. 
Soleno/nya,  429. 
Soletellina,  482. 
Sormetus,  *320. 
South  African  province,70. 
Sowerbya,  *478. 
Spadix,  185. 
Spanish  shells,  61. 
Spatha,  435. 
Spawn,  40. 
Species,  46. 
Specific  areas,  51. 
Specific  centres,  51. 
Splijcra,  *457. 
Sithcerella,  453. 
Sp/uerium,  401. 
ISphecruliten,  446. 
Sphenia,  *490. 
Spinigera,  *212. 
Spirigerinn,  378. 
Spiral  oi)ercnlum,  207. 
Spiratelld,  351. 
SpiraxiSy  293. 
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TympanotomuSf  243. 
Types,  49. 
Typhis,  27,  *213. 

Umbo,  29,  ♦398. 
Umbonal  area,  40i. 
TTncini,  21. 
Uncites,  *374. 
Unguiculate  operc.,  207. 

Ungulina,  *458. 
Umbilicated  shellB,  205. 
Umbrella,  *323. 
Unicardium,  •457. 
Unio,  29,  30,  33, 109,  *433. 
Unto,  497. 

Unio,  distribution,  87. 
Unionida,  *432. 
UhioniteSf  468. 
T'nited  States  shells,  85. 
UtriciUus,  317. 

Vafiranella,  »479. 
Vagina,  487. 
Vaginella,  »349. 
Vaginulus,  'SOO. 
Valvata,  *260. 
Vanicoro,  237. 
Varices,  13. 


Varieties,  46. 
Varigera,»314. 
Varix,  35. 
relates,  ♦261.  " 
Velletia,  286,  »303. 
Velorita,  *463. 
Velutina,  65,  •237. 
Venericardia,  ♦4W. 
Venerida,  *472. 
Venerupis,  *476. 
Venilia,  337. 
Veuus,  56,  *473. 
Terania,  171. 
Vermetus,  7,  36,  •249. 
Veronicella,  ♦SOO. 
Vertebrata,  1. 
Verticordia,  ♦472. 
Vertigo,  »293. 
Vibex,  »247. 
J'U/iersia,  329. 
Viquesnelia,  ♦298. 
Vitrina,  ♦290. 
Vitrinella,  *26o. 
Viviparous    reproduction, 

40. 
1'ivipams,  257. 
Vola,  412. 
Volupia,  *473. 
Voluta,  32, 55,  •230. 
Volutella,  230. 


VolutidsB,  •229. 
VolutiUthes,  •338L 
Volva,  234. 
Volvaria,  *232. 
Volvula,  *Z15. 
Vulsella,  56,  *416. 

Waldheimia,  19, 357,  •361 
Waltonia,  •368. 
West  African  province,  69, 
West  American  shells,  77. 
West  Indian  shells,  84. 
Woodwardia,  269. 

Xnnthonella,  316. 
Xenophorus,  254. 
Xiphoteuthis,  *175. 
Xyloptaga,  *506. 
Xylotrya,  »507. 

Yetus,  231. 
Yoldia,  55,  "IIS. 

Zaria,  248. 
Zellania,  *363. 
Zephrinaf  337. 
ZierUmia,  231. 
ZirfaxL,  505. 
Zonites,2B9. 
Zua,  ♦292. 


EXPLANATION  OF  THE  PLATES. 


The  principal  specimens  figfured  were  kindly  communicated  by  Mrs.  J. 
E.  Gray,  Mr.  Hugh  Cuming,  Major  W.  E.  Baker,  Mr.  Laidlay  of  Cal- 
cutta, Mr.  Pickering,  Sir  Charles  Lyell,  Mr.  Sylvanus  Hanley,  Prof. 
James  Tennant,  and  Mr.  Lovell  Beeve. 

The  fractions  show  the  number  of  times  (or  ditimeters)  the  figures 
are  reduced,  or  magnified. 


PLATE  I. 

Octopodidcp. 

Page 

1.  Octopus  tuberculatus,  Bl.    i.    Mediterranean , . . .  163 

2.  {mandibles)   156 

3.  Tremoctopus  -siolaceus,  ^ .     Chiaje.    Messina 159, 164 

Teuthida. 

4.  Sepiola  Atlantica,  Orb.    Atlantic 169 

6.  Loligo  vulgaris,  Lam.  {gladius).    \.     Britain 167 

7.  Onychoteuthis  Bartlingii,  Le  Sueur.     J.     Indian  Ocean 171 

8. {(jladiiis).     -J- 171 

Sijyiadce. 

o.  Sepia  officinalis,  L.     i .     Britain 177 

Spirididce. 

9.  Spirilla  kcvis,  Gray.     ?,.     New  Zealand 178 
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PLATE  '  n. 


Argonautidce, 

Fdge 
1.  Argonauta  hians,  Solandcr.    J.     China    162 


Teuthidoi. 

8.  Beloteuthis  subcostata,  Miinst.    J.    Upper  Lias,  Wurtemberg  168 

Beleinnitidco. 

5.  Belcmnites  Puzosianus,  Orb.    i.  -Oxford  Clay,  Chippenham  173 

6.  BelemnitcUa  mucronata,  Sby.    J.    Upper  Chalk,  Norwich  . ,  175 

9.  Conotcuthis  Dupiniana,   Orb.    Neocomian,  France ;  Gault, 

Folkestone 176 

Sepiada. 

2.  Sepia  Orbignyana,  For.    J.    Mediterranean   177 

3. {Belosepia)  eepioidca,  Bl.    J.    Eocene,  Sussex    177 

4.  Spirulirosti-a  BeUardii,  Orb.     *.    Miocene,  Turin 177 

7.  Beloptera  belemnitoides,  Bl.    §.    Eocene,  Sussex 177 

JN^aittilidce. 

10.  Nautilus  radiatus,  Sby.    J.    Neocomian,  Kent  185 

11.  bidorsatns,  Schl.     {upper    mandible  ^^HhynhcoliteB 

hirundo,  F.  Bigtiet).     §.    Muschelkalk,  Bavaria  183 

12. {Aturta)  zic-zac,  Sby.    Eocene,  Highgate  189 

16.  Clymenia  striata,  Miinst.    Devonian,  S.  Petherwin    190 

Orihoca'atida. 

14.  Orthoceras  Ludense,  Sby.  (*«c^to«).    J.   Ludlow  Bock,  Britain  190 

15.  Phragmoceras  ventricosum.  Stein.    ^.    L.  Ludlow-rock,  Salop  194 
13.  Gyroceras  eifeliense,  Arch.  («f(?/j'o«).    \.    Devonian,  Eifel   »»  194 
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PLATE  in. 

Ammonitida. 

Tage 

1.  Goniatitcs  Henslowi,  Sby.    -J.     Garb,  limestone,  Isle  of  Man  196 

2.  Ccratitcs  nodosus,  Bnig.    -J.    Muschelkalk,  TViirtemberg    . .  197 

3.  Ammonites  planulatus,  Sby.     J.     Chalk-marl,  Sussex 199 

4.  rothomagensis,  Brongn.    ^.     Chalk-marl,  Sussex  198 

5. spinosus,  Sby.    ^.     Oxford  Clay,  Chippenham..  198 

G. bifrons,  Bnig.     -J.     Lias,  Whitby 198 

7. bisulcatus,  Brug.    J.    Lias,  Lyme  Regis 198 

8.  Crioceras  cristatum,  Orb.     |.     Gault,  S.  France 199 

9.  Scaphites  equalis,  Sby.     J.     Chalk-marl,  Sussex     200 

10.  Ancyloceras  spinigerum,  Sby.    -J.     Gault,  Folkestone 200 

11.  Ilelicoceras  rotundum,  Sby.     Gault,  Folkestone 200 

12.  Toxoccras  annulare.  Orb.     J.     Ncocomian,  S.  Franco   200 

13.  Baculites  anceps.  Lam.     J.     Chalk,  France 201 

11.  rtychoccras  Emencianum,  Orb.     §.    Neocomian,  S.  France  201 

15.  Hamitcs  attenuatusj  Sby.     J.     Gault,  Folkestone 201 

16.  Tunilites  costatus.  Lam.     -1-.     Chalk-marl,  Sussex 200 


's 
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TLATE  IV. 
Sfrombida. 

1.  Strombus  pugilia,  L.     h.    TV.  Indies    210 

2.  — i Bartoncnsis,  Sl)y.     Eocene,  Hants    211 

3.  Pteroccras  lamLis,  L.     ■^.     China   211 

4.  Eostellaria  curta,  Sby.     -J.    Kuracheo    212 

5.  Seraphs  terobellum,  L.     5.     China 212 

6.  Stnithiolaria  straminca,  Gm.     h.    New  Zealand 216 

7.  Aporrhais  pes-pclccani,  L.     5.     Britain    215 

Jifuricida, 

8.  Morex  haustellum,  L.    ^.    China 213 

9.  -^^—  tenuispina,  Lam.    J.    Moluccas    213 

10.  palma-TOSic,  Lam.     J.     Ceylon 213 

10.* erinaceus,  L.  {operculum).    Britain 213 

1 1.  Typhis  pungcns,  Soland.    Eocene,  Barton 214 

12.  Eanella  granifcra,  Lam.    5*    N*  Australia 214 

13.  Triton  tritonis,  L.    1.    Now  Guinea — Pacific    214 

14.  Pisania  striata,  Gm.  sp.    Mediterranean 214 

16.  {JEnzina)  turbinella.     Iviener.    \V.  India    214 

16.  Trophon  Magellanicus,  Gm.    J.    Tierra-del-fucgo    218 
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PLATE  V. 

MuricicUB.  ] 

Page      ! 

1.  Fasciolaria  tulipa,  L.    J.    "W.  Indies    215 

2.  Turbinella  pyrum,  L.    \.     Ceylon ^ 216 

3. {Oynodontd)  comigera,  Lam.    J.    Moluccas 216 

4.  {Latirus)  gilbula,  Gm.  sp.    J.    Australia 216 

5.  Canccllaria  reticulata,  Dillw.  sp.    W.  Lidies   216 

6.  P^Tula  ficus,  Lam.    J.     China   217 

7.  ■■  {Myristica)  melongena,  L.    J.    "W.  Lidies ,   .  217  ^| 

8.  Fusus  colus,  L.    J.    Ceylon  218 

9.  — —    {Chri/sodomus)  antiquus,  Miill.   (var.  contrarius,  Sby.) 
9.* (ppercultim).  [Red  Crag,  Walton,  Essex  218 

Buecimdcs. 

10.  Buccinum  undatum,  L.     J.     Britaiii 219 

11.  Ebuma  spirata,  L.  sp.     f .     Ceylon    221 

1 2.  Pseudoliva  plumbca,  Cbemn.  sp.     f .     Cape 220 

13.  Tercbra  maculata,  L.  sp.     ^.     Moluccas 220 

14.  {Bullia)  somiplicata,  Gray.     S.  Africa 220 

15.  Nassa  arcularia,  L.  sp.     §.     Moluccas  221 

16.  (^Cyclonassa)  neritea,  L.  sp.     Mediterranean 221 

17.  {Ci/Ilenc)  Owcni,  Gray.     E.  Africa   221 

18.  Phos  senticosus,  L.  sp.     §.     N.  Australia     221 

19.  Magilus  antiquus,  Montf.     ^.     Red  Sea    224 

20. do.  youmj.     {Lcptoconclius) 224 

21.  ?  Ringicula  ringens,  Lam.     '±.     Eocene,  Paris     222 
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riiATB  VI. 

Jiuecinida, 

Page 

1.  Purpura  persica,  L.  sp.    ^.    India 222 

2.  lapillus,  L.  sp.  (operculum).     Britain 222 

3.  {Concholepas)  lepas,  Lam.    \.    Peru    222 

4.  Monoceros  imbricatum,  Lam.    5*     Cape  Horn    223 

o.  Podicularia  sicula;  Sw.     Sicily    223 

6.  Planazis  sulcata,  Brug.  sp.     India 223 

7. ,  (operculum) 22-t 

8.  Trochotropis  boroalis,  Brod.    N.  Britain 216 

9.  Bicinula  arachnoi'des,  Lam.     China  223 

10.  Columbella  morcatoria,  Ghnel.  sp.    \V.  Indies 226 

11.  Harpa  ventricosa,  Lam.    \,    Mauritius    226 

12.  Dolium  galea,  L.  sp.    -^.    Mediterranean    225 

13.  Cassidaria  cchinophora,  L.     \,    Medit. . .  ^ 225 

14.  Cassis  flammea,  L.     Cuba    224 

15.  Oniscia  canceUata,  Sby.     China 225 

16.  Oliva  porphyria,  L.    J.     Panama 226 

17. {Agaronia)  hiatula,  Gm.  sp.     §.     W.  Afiica 227 

18.  {Scaphula)  utriculus,  Gm.  sp.    §.    Afiica  227 

19.  {OUvella)  jaspidea,  Gm.  sp.    W.  Indies    227 

20.  AnciUaria  subulata,  Lam.    §.    Eocene,  Isle  of  "Wight 227 

21.  . —  glabrata,  L.  sp.    J.    West  Indies    227 
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PLATE  yn. 

Conidas, 

Page 

1.  Conus  marmorcus,  Gm.    f.     Chiiia  228 

2.  (CbworJw)  dormitor,  Solander.    Eocene,  Barton     228 

3.  Plctirotoma  Babylonica,  L.  sp.    _f .     China 228 

4.  Clavatula  mitra,  Gray.    W.  Africa    229 

5.  Mangelia  taeniata,  Desh.    ^.    Moditerrarean 229 

6.  Bcla  tnrricula,  Mont.  sp.    Britain 229 

7.  Dcfrancia  linearis,  Bl.  sp.    J..    Medit 229 

8.  Lachcsis  minima,  Mont.  sp.    -I-.    Britain 229 

Volutidce, 

9.  Yoluta  musica,  L.    J.    W.  Indies 230 

10.  Yolntilithes  spinosns,  L.  sp.    J.    Eocene,  Barton 230. 

11.  Melo  diadcma,  Lam.  sp.    J.    Now  Guinea 231 

12.  Cymba  proboscidalis,  Lam.  sp.     -J.     "W.  Afiica   231 

13.  Mitra  cpiscopalLs,  D'Arg.     -J.     Ceylon 231 

14.  Yulpccula,  L.    §.     Singapore 231 

15.  {Imhricaria)  conica,  Schum.    Tahiti    231 

16.  {CyUndra)  crenulata,  Chemn.     China 231 

17.  Volvaria  bulloides,  Lam.    Eocene,  Gr^on    232 

18.  MargincUa  nubeculata,  Lam.    f .    "W.  Africa 232 

19. {Fcrsicida)  lineata.  Lam.    "W.  Africa 232 

CyprccidcB. 

20.  Cypraja  Mauriliana,  L.     J.     India — Pacific 232 

21.  {C>/provida)  ca-pensis.     Gray.     J.     S.  Afiica   233 

22.  [Luponia)  algocnsis,  Gray.     S.  Africa 233 

23.  20* {Tricia)  europa^a,  IMont.     Britain    233 

2-i.  Eiaio  laivis,  Donovan.     Britain 234 

25.  Ovulum  OYum,  L.  sp.    J.    New  Guinea   234 
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PLATE  IX. 

Turritellidce. 

Page 

1.  Turritella  imbricata,  L.    W.  Indies 248 

2.  [Mesalia)  sulcata,  var.  Lam.    Eocene,  Paris 249 

3.  {Proio)  cathedralis,  Brongn.     J.     Miocene,  Bordeaux  249 

4.  Aclis  supranitlda.  Wood.     _J.     Guernsey 240 

6.  Caicum  trachea,  Mont.    A.     Britain , .  249 

6.  (fry,  magnified  |.)    249 

7.  Vermctus  lumbricaUs,  Gm.  sp.  (young).    W.  AMca 249 

8.  Siliquaria  anguina,  L.  sp.     ^.     New  Guinea    249 

9.  Scalaiia  pretiosa,  Lam.     f .     Cliina    250 

Zittorinidce. 

10.  Littorina  littorea,  L.     Britain 2o0 

11. {Tectarta)  pagodus,  L.     h.     Zanzibar    252 

12.  {Fossanis)  sulcatus,  S.  Wood.    Mediterranean 253 

13. {Modulus)  tectum,  Gm.  sp.     N.  Australia 252 

14. {Risella)  nana.  Lam.  sp.     §.     Tasmania    253 

15.  Solaiium  perspectivum,  L.  sp.    f .     Cliina    253 

16.  Lacuna  pallidula.  Da  Costa.    Britain    255 

17.  Eissoa  labiosa,  Mont.    Britain    255 

18.  (Uydrobia)  ulvae,  Penn.     Britain 256 

19.  {Jeffrey sia)  diaphana,  Alder.     (Operculum)  Britain  ....  256 

20.  {Skenea)  planorbis,  0.  Fabr.     (_U  inch).     Britain     256 

21.  Nematura  deltae,  Bens.     2.     India    256 

22.  Lithoglyphus  fuscus,  Pfr.  sp.     Danube 257 

23.  Amnicola  isogona,  Say.     U.  States 217 

24.  Litiopa  bombyx,  Kiener.     Mc ditcrrancan 235 

25.  TruncatcUa  subtruncata,  Mont.  sp.    ^.     Mediterranean    25G 

Faludinid(c, 

26.  Paludina  Listeri,  Hanley.     J.     Norvvdch 257 

27.  {Bithynia)  tentaculata,  Mont.     Korwich 258 

28.  Yalvata  piscinalis,  Miill.     Norwich    2G0 

29. cristata,  MiiU.     Norwich    260 

30.  Ampullaria  globosa,  Sw.     J.     India 258 

31. (Marisa)  comu-arielis,  L.  sp.     Brazil 259 

32. [Lanistes)  Bolteniana,  Chemn.  sp.     J,     Nile     ....  259 

33.  Amphibola  australis.     New  Zealand 259 

34.  Paludomus  aculcatus,  Gm.  sp.     Ceylon 217 

Keritidce. 

35.  Nerita  ustulata,  L.     Scinde 2C0 

36.  {Velates)  perversus,  Gm.  sp.     Eocene,  Soissons 261 

37.  38.     Pileolus  plicatus,  J.  Sby.     Bath  Oolite,  Ancliff 261 

39.  Neritina  zebra,  Brug.     Pacific    261 

40.  crepidularia,  Leaa.    India 261 

41.  Naricella  porcellana,  C\i<invD..  s^.    ^\?c\vA\:\>aa,— ^^-sJwi   I^'l 
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PLATE  XII. 

Selicida.  ^ 

1 .  Helix  (Acavus)  hsBmastoina,  L.    §.     Ceylon    289 

2.  {Polygyra^  polygyrata,  Bom.    J.    Brazil 289 

3.   ( Ozroeo/7a)  lapicida,  L.     Britain  289 

4.  {Anaatoma)  globulofla,  Lam.    Brazdl  289 

6.  UTridopsis)  hirsuta,  Sby.     U.  States    289 

6.  \Streptaxis)  contusa,  Fer.     Brazil    289 

7.  -^—    (Sagda)  cpistylium,  Miill.     Jamaica  289 

8.  (Eelicella)  cellaria,  Miill.     Britain 289 

9.  \Stmopu8)  lajvipes,  Mull.    Malabar 290 

10.  Bulimus  oblongus,  Miill.    i.     Guiana 291 

11,  12. decollatus,  L.     S.  JEurope 291 

13.     {Partula)  faba,  Martin.    Tahiti 291 

14.     IZua)  lubricus,  Miill.     Britain    292 

15.     {Azeca)  tridens,  Pulteney.     Britain    292 

16.  Pupa  uva,  L.  sp.     Guadaloupe    292 

17.  ( r<?r%o)  Venetzii,  Chaxp.     «..    Pliocene,  Essex   293 

18.  Mcgaspira  clatior,  Spix  ep.    J    Brazil 294 

19.  Clausilia  plicatula,  Drap.     Kent 294 

20.  Cylindrella  cylindrus,  Chem.  sp.    J.    Jamaica  293 

21.  Balaea  perversa,  L.  sp.     Britain 292 

22.  Achatina  variegata,'  Fab.  Col.    J.    W.  Africa    292 

23.  Succinea  putris,  L.    Britain   290 

24.  {Omahnyx)  unguis,  Orb.    Paraguay 291 

Limacida, 

25.  jnmax  maximus,  L    Britain 205 

26.  Testacella  haliotoides.  Per.    -f-    Britain     298 

27.  Parmacolla  {Cn/ptella)  calyculata,  Sby.     Canaries  297 

28.  Vitrina  Drapamaldi.     Cuy.     Britain 290 

29.  {Davtdebardia)  brevipes,  Drap.    |-    Austria  290 

Limnmida. 

30.  Limnaoa  stagnalis,  L.  sp.     Britain 300 

31.  {Amphipepka)  glutinosa,  Miill.     Britain 301 

32.  Physa  fontinalis,  Mont.  sp.     Britain 301 

33.  Ancylus  flu\'iatilis,  Lister  sp.     Britain 302 

84.  Planorbis  comeus,  L.  sp.     Britain     302 

Aurieulida. 

35.  Auricula  Juda),  L.     §.     India    304 

36.  8caraba3us,  Grym.  sp.     Ceylon 304 

37.  (Conovulus)  coflfca,  L.    W.  Indies 304 

38.  •  (Alcaia)  denticulata,  Mont.  sp.     Britain 305 

39.  Carychium  minimum,  Drap.  sp.    A.     Britain 305 

CyclostomidcB. 

40.  Cyclostoma  elcgans,  Miill.  sp.     Britain 306 

41.  Cyclophorus  in  volvulus,  Miill.  sp.     §.     India 308 

4*2.  Pupina  bi-caniliculata,  Sby.     N.  Australia 309 

4*3.  Ilolicina  Brownii,  Gray.     J.     Jamaica 310 

44.  Acicula  fusca.  Walker,  sp.    A.     Britain 310 
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PLATE  Xin. 
The  real  size  of  each  species  is  indicated  by  the  aocompanying  line. 

Doridida. 

Page 

1.  Doris  Johnstoni,  A.  and  H.    Brit,  (low  water)    328 

2.  Groniodoris  nodosa,  Mont.  sp.    Brit 330 

3.  Triopa  claviger,  Miill.  sp.     Brit 330 

4.  -SJgims  punctilucens,  D'Orb.     Brit 330 

5.  Polycera  quadrilineata,  Miill.  sp.    Europe.    (Laminarian  zone)  330 

6.  Idalia  aspersa,  A.  and  H.    Korthiunberland 331 

TritoniacUe, 

7.  Tritonia  plebcia,  Johnst.    Brit.     (Coralline  zone) 332 

8.  Scyllaea  pelagica,  L.    Devon  (pelagic)   333 

9.  Tethys  fimbriata,  L.    Medit.  (pelagic) 333 

10.  Dendronotus  arborescens,  Miill.  sp.     Brit 334 

11.  Doto  coronata,  Gm.  sp.     Brit 334 

12.  Lomanotus  marmoratus,  A.  and  H.    Devonshire  coast 334 

•  JEolididcs. 

13.  -ZEolis  coronata,  Forbes.     Brit.     (Laminarian  zone) 335 

14.  Glaucns  Atlanticus,  Bl.     Gulf- weed  banks    336 

15.  Emblctonia  pulchra,  A.  and  H.     N.  Brit 336 

16.  Proctonotus  mucroniferus,  A.  and  H.     Dublin  Bay     337 

17.  Hermsea  bifida,  Mont.     Brit.     Lit. — Laminarian  zono   338 

18.  xildcria  modcsta,  Loven.     Brit.     Salt-marshes     338 

Ehjsiadco. 

1 9.  Elysia  Adridis,  !Mont.  sp.     Brit 339 

20.  Actconia  con-ugata  (head),  A.  and  II.    Ealmouth    339 

21.  Cenia  Cocksii,  A.  and  H.     Palmouth 339 

22.  Limapontia  nigra,  Johnst.     Brit 340 
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PLATE  XIV. 
Opistho-brtmehiata,  Page 

1.  Tomatella  tomatilw,  L.    Brit 313 

2.  Cylindrites  acutus,  Sby .     Bath  Oolite,  Brit 313 

3.  Acteonella  Renauxiana,  D*Orb.    J.    L.  Chalk,  Franco 314 

4.  Cinulia  avellana,  Brongn.    U.  Greensand,  Brit 314 

5.  Tomatma  voluta,  Quoy  sp.    A.    I.  Guam,  Australia 315 

6.  BuUa'ampulla,  L.    \.    India 316 

7.  (-^^y*)  naucum,  L     J.     Philippines 316 

8.  Linteria  viridis,  Bang.    Pitcaim  Id. 3l6 

9.  Acera  bullata,  MiiU.    Brit 316 

10.  Cylichna  cyUndracea,  Mont.     Brit 317 

11.  Aplustrum  aplnstre,  L.  sp.    \.    Mauritius    318 

12.  Scaphander  Ugnarius,  L.  sp.    ^.     Brit * 31S 

13.  Philine  aperta,  L.  sp.    Brit 318 

14.  Aplysia  depilans  (hybrida,  Sby.).     Brit 320 

15.  Dolabella  scapula,  Mari;yn,  sp.    \.    Mauritius    321 

16.  Lobiger  PhiHppii,  Krohn.     Sicily 322 

17.  Pleurobranchus  membranaceus,  Mont.     J.    Brit.   322 

18.  Umbrella  umbellata,  Dillw.    i.    Mauritius 323 

Kuckobranchiata. 

19.  Carinaria  cymbium,  L.     \.    Medit 343 

20.  Cardiapoda  placenta,  E.  and  S.    y.    Atlantic 343 

21.  Atlanta  Poronii,  Les.  22,  opei-c.  23,  fry.     S.  Atlantic 344 

24.  Oxygyrus  Keraudrenii,  Kaing.  25,  operc.     S.  Atlantic     344 

26.  BeUerophina  minuta,  Sby.     Gault,  Brit 345 

27.  Bellerophon  bi-C€irinatus,  Lev.    -J-.    Carb.  Limestone,  Torunay  344 
28. expansus,  Sby.     i.     U.  Silurian,  Brit 345 

29.  Porcellia  Puzosi,  Lev.     ^.     Carb.  Limestone,  Belgium 344 

30.  Cyrtolites  omatus,  Com-ad  (cast)  f .      L  Silurian,  U.  States  345 

31.  Ecculiomphalus  Bucklandi,  Portl.     J.     Silurian,  Tyrone   . . .   345 

I^teropada. 

32.  Hyalea  tridentata,  GmeL    Atlantic— Medit 348 

33.  Cleodora  pyramidata,  L.     Atlantic 349 

34.  Creseia  aciculata,  liang.    Atlantic 349 

35.  Cu^'ieria  columnella,  llang.     S.  AtLintic 349 

36.  Vaginella  depressa,  Basterot.    A.     Miocene,  Bordeaux 349 

37.  Eurj'bia  Gaudichaudi,  Souleyet      S.  Pacific  (Huxley) 35C 

3S.  I'syche  globulosji.  Hang.     Kewfoundland 351 

39.  Cymbulia  proboscidea,  Peron.     Medit 351 

40.  Tiedemannia  Xoapolitana,  Chiaje.     Medit 351 

41.  Limacina  antiiictica  (J.  Hooker).     S.  Polar  Seas,  63" — 40**  . .  351 

42.  Spirialis  bulinioides,  D'Orb.  sp.     Atlantic 351 

43.  Cheletropis  Huxleyi,  Forbes.     A.     S.  E.  Australia 352 

44.  Macgillivraia  pelaciga,  Forbes.     *^.     C.  Byron,  E.  Auistralia. .   352 

45.  Clio  borealis,  Bnig.     Arctic  Seas    353 

46.  Spongio-brancha.'a  austialis,  D'Orb.     A.     S.  Atlantic,  Falk- 

land Ids 354 

47.  Pneumodermon  ^dolaceum,  D'Orb.     A.     S.  Atlantic 353 

48.  Trichocyclus  Dumcrilii,  Esch.     -'^^.     South  Sea 354 

49.  Pelagia  alba,  Q.  and  G.     Amboina 3»i4 

30,  Cyinodocea.  diaphimaf  D'Orb.    Atlantic '^^^ 

A    A^2 
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•      PLATE  XV. 
All,  except  those  marked  *,  are  dorsal  views. 

Terehratulida. 

Page 

1.  Terebratula  maxillata,  Sby.    J.     Bath.  Oolite,  England 363 

2.  diphya,  F.  Col.     J.    Alpenkalk,  Tyrol   . . : 363 

3.  Terehratulina  caput-serpentis,  L.    Norway — ^Medit 364 

4.  Waldheimia  australis,  Quoy.     §.    Port  Jackson 364 

5. impressa,  Buch.     Oxford  day,  Enp-land 365 

6.  Ljrra  Meadi,  Cumh.  1816.     J.    U.  Greensand,  England    366 

7.  Terebratella  Magellanica,  Chemn.    J.     Cape  Horn    366 

8.  Trigonosemus  Palissii,  Woodw.     Chalk,  Belgium 365 

9.  Megerlia  truncata,  Lam.     f .     Medit , 367 

10.  Argiope  decollata,  Chemn.     2.    Medit 368 

11-  Thecidium  radians,  Brongn.    Chalk,  Belgium.  # , 369 

12.  ♦ hieroglyphicum,  Defr.  (interior).     Chalk,  Belgium  370 

13.  Stringocephalus  Burtini,  Defr.  var.    |.    Devonian,  Europe. .  371 

Spiriferida. 

14.  Spirifera  Walcotti,  Shy.    J.     Lias,  Bath 372 

15.  Cyrtia  exporrecta,  Wahl.     TJ.  Silurian,  Europe 372 

16.  Athyris  lamellosa,  Lev.     J.     Carb.  limes.  N.  Amer. — ^Europe  373 

17.  Uncites  gryphus,  Schl.    J.     Devonian,  Belgium 374 

Ehynchonellidcc. 

18.*RhynchoneUa  acuta,  Sby.     §.     Lias,  Europe 376 

19. furcillata,  Buch.     Lias,  Europe 376 

20. spinosa,  Schl.     §.     Inf.  Oolite,  Europe     376 

21.  Atrypa  reticularis,  L.  sp.     \.     Sil-Devon,  N.  Amer. — Europe  378 

22.  Pentamerus  Knightii,  Sby.     -J.     U.  Silm-ian  377 

Orthid(B. 

23.  Orthis  rustica,  J.  Sby.     f .     U.  SUurian,  Europe 380 

24.*Strophomena  rhomboidalis,  Wahl.    f.    U.  Silurian,  N.  Amer. 

—Europe     '. 380 

25.  Lcpta3na  liassina,  Bouch.     -?-.     Lias,  Europe 381 

26.  Calceola  sandalina,  Lam.     \,    Devonian,  Europe    383 

Froductidce. 

27.  Productus  horridus,  J.  Sby.     \.     Magn.  limestone,  Europe . .  384 
28,* proboscidcus,  Vern.     \.     Carb.  limestone,  Belgium  384 

29.  Chonetes  striatella,  Dalm.    U.  SUurian,  Europe 386 

CraniadcB. 

30.  Crania  Ignabergensis,  Eetz.     Chalk,  Sweden 386 

Discinid^. 

51.  Discina  lamellosa,  Bred.     J.     Peru   » . . .  388 

LmgnUdcc.  . 

22.  Lingvda  anatina,  li^m.    V    ^^t^A^^^xv^^   -^^    ' 
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riiATE  XVI. 

Ostreid4B. 

Page 
J .  Odtrea  diluyiana,  Gmelin.    \.    Chalk-marl,  Brit  407 

2.  {Exo^yra)  conica,  Sby.    J.     U.  Greensand,  Wilts    . .  408 

3.  Anomia  AchsBus,  Gray.     §.    Kurachee,  Scmde 408 

4.  Placunoxnia  macroscliiBma,  Desh.    \.     California  409 

5.  Flacuna  sella,  Gm.  sp.    \.    China 409 

6.  placenta,  L.  (young).    N.  Australia   410 

7.  Carolia  placuno'ides,  Cantr.  (hinge).    Tertiary,  Egypt 410 

8.  Pecten  plica,  L.    §.     China    412 

9.  {Semi-peeten)  Forbcsianus,  Ad.   §.    Sooloo  Sea,  14  fioas.  412 

10.  {Sinnites)  pusio.  Pen.     §.     Brit 412 

11.  Lima  squamosa.  Lam.    ^.     China 412 

12.  (Flagio8toma)  cardiiformis,  Sby.    Bath  Oolite,  Brit -±12 

13.  {Limatula)  sub-auriculata,  Mont.    Brit 413 

14.  {LinuBo)  strigilata,  Brocchi,  sp.    Pliocene,  Italy  413 

15.  Spondylus  princeps,  Gmel.     \.     Sooloo  Sea 413 

16.  {Fedum)  spondyloi'des,  Gmel.    ^.    Eed  Sea 414 

17.  Plicatula  cristata,  Lam.    §.    W.  Indies  414 

AvictdicUe, 

18.  Avicula  hirundo,  L.    \.    Medit.     415 

19.  {Meleagrxiui)  margaritifera,  L.  sp.     \.     Ceylon 416 

20.  {Malleus)  vulgaris,  Lam.     \.     China  416 

21.  {Vulsella)  lingulata,  Lam.     |.     Red  Sea 416 

22.  Posidonomya  Becheri,  Bronn.     Carb.  Hesse,  Brit 417 

23.  Pinna  squamosa,  Lam.    -■  .    Medit 419 

24.  Crenatula  viridis.  Lam.    ^.     Chinese  Seas  418 


ffyO,*  adductor  impressions. 
p,  pedal  muscles. 
ff,  suspensors  of  the  gills. 
by  byssal  foramen  or  notch. 
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PLAtE  xvrn. 

♦  The  figures  marked  are  left  valves. 

'Uhxonid<€, 

Papo 

1.  T3nio  littoralis,  Drap.    J.    Auvergne    433 

2.  {Monocondylaa)  Paragnayanus,  D'Orb.    J.    S.  America  434 

3.  Castalia  ambigua,  Lam.    ^.    E.  Amazon :   434 

4.  Hyiia  syrmatophora,  Gronov.    J.     S.  Americaf 434 

5.  *Iridma  exotica,  Lam.    \.    AMca,  E.  Nile  435 

6.  Mycetopus  soleniformis,  D'Orb.    ^.    S.  America,  E.  Parana  435 

7.  Athena  semilunata,  Lam.    \.    Senegal  .•  435 

Chamida, 

8.  Chama  macropbylla,  Chemn.    ^.    Antilles 437 

9.  left  valve 437 

10.  Diceras  arietiniim,  Lam.    J.     Coral  Oolite,  Franco 439 

11. left  valve 439 

12.  (jRequienia)  Lonsdalii,  J.  Sby.    J.    Kcocomian,  Spain 

—Brit , 439 

Hippuritid<B. 

13.  Caprotina  striata,  D'Orb.    U.  Grecnsand,  France 461 

14.  left  valve    451 

TridacnidcB. 

15.  Tridacna  squamosa,  Chem.    ^.    Bombay 452 

16.  Hippopus  maculatus,  Lam.    \.    N.  Australia 453 

Cardvadce  (part). 

17.  Lithocardiimi  aviculare,  Lam.    J.    Eocene,  Paris 454 

Cyprinida  (part). 

18.  OardHia  semi-sulcata,  Lam.    Amboina 469 

19.*Megalodon  cucullatus,  J.  Sby.    J.    Devonian,  Eifel 409 

t  The  animal  of  Hyria  liaa  two  siphonal  orifices. 
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PLATE  XIX; 
The  figures  marked  are  left  yalves. 

Cardiad(s. 

Page 
1.  Cardium  costatiun,  L.    \.     China  453 

2. lyratum,  G.  Sby.     §.     Madagascar 453 

3.  hemicardium,  L.    \.    China  454 

4.* {Adacna)  edentulum,  Pallas.    §.     Caspian 454 

5.  Conocardium  Hibemiciun,  Shy.    ^.     Carb.  limestone,  Kildare  455 

Lt^inid€e. 
6.*Lucina  Pennsylvanica,  L.    §.    W.  Indies ', 456 

7. {Cryptodon)  flexuosa,  Mont.     Brit 456 

8.  Corbis  clegans,  Desh.     \.     China 457 

9.  Diplodonta  lupinus,  Broc.  sp.     Illiocene,  Turin    458 

10.  Ungulina  oblonga,  Daud.     f .     W.  Africa    458 

11.  Kellia  Laperousii,  Desh.     California 459 

12.  {roronia)  rubra,  Mont.     ±.     Brit 459 

13.  Montacuta  substriata,  Mont.     A.     Brit 460 

14.  Lepton  squamosum,  Mont.     A.     Brit 460 

15.  Galeomma  Turtoni,  Sby.     Brit 461 

16.*Cyamium  antarcticum,  Phil      ^.     Falkland  Ids 458 

CycladidcE. 

17.  Cyclas  cornea,  L.     R.  Thames 461 

18. {Fmdium)  aranica,  Miill.     A.     E.  Thames   462 

19.  Cyrenoides  Dupontii,  Joan,     -n 463 

20.  Cyrona  cyprinoides,  Quoy.     J.     Ceylon    462 

21.  {Corhiada)  consobrina,  Caillaud.     Alexandrian  Canal  462 

Cy2^rinid(C. 

22.  Cyprina  Islandica,  L.     ?..     X.  Brit •. iG- 

23.  Cardinia  Listeri,  Sby.  sp.     I.     Lias,  Cheltenham    470 

24.  Opis  lunulata,  iMiller  sp.     Inf.  Oolite,  Bridport 470 

25.  Myoconcha  ciaasa,  Sby.    v^.     Inf.  Oolite,  Dundry 471 


k 
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PLATE  XX. 

(All  the  interiors  are  right  valves.) 

Ci/prinida. 

Pag© 

1.  Astarte  sulcata,  Da  Costa.    Brit 464 

2.  Circe  corrugata,  Ghem.     A.     Red  Sea    464 

3.  Isocardia  cor.  L.    J.    Brit 466 

4.  Cypricardia  obesa,  Reeve.     J.     India    467 

5.  Cardita  calyculata,  L.     S.  Africa    471 

6.  ( Venericardia)  ajar,  Adans.     W.  Africa   472 

Venerida. 

7.  Venus  paphia,  L.     AV.  Indies 473 

8.  Cytherea  dione,  L.     §.    T\'.  Indies    474 

9. (Meroe)  picta,  Schum.     §.     China 474 

10. {Trigona)  tripla,  L.     §.     TV.  Africa   474 

11.  {GraUloupia)  irregularis,  Bastcr.     §.    Miocene,  Bor- 
deaux     474 

12.  Artemis  exoleta,  L.     J.     Brit 474 

13.  Lucinopsis  undata.  Pennant  sp.     Brit 475 

14.  Tapes  pullastra.  Wood.     §.     Brit 475 

15.  Venerupis  exotica,  Lam.    N.  Australia , 476 

16.  Petricola  lithophaga,  Retz.     Medit 476 

17.  pholadiformis.  Lam.     f .    New  York    476 

18.  Glaucomya  Chinensis,  Gray.     China 477 

19.  Capsula  rugosa,  Lam.  sp.     -J.    N.  Australia 481 
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PLATE  XXI. 

(All  tho  interiors  aie  right  valves.) 

MactridiB. 

Page 

1.  Mactra  stultorimi,  L.     f .     Brit 477 

2.  Gnathodon  cunoatus,  Cray.     ^,    New  Orleans  ....»., 478 

3.  Lutraria  oblonga,  Gmel.     ^.     Brit , 479 

4.  Crassatolla  ponderosa,  Gmel.  sp.    J.    Australia ^  400 

Tellimda. 
0.  Tellina  lingua-fclis,  L.    J.    Antilles 480 

6.  camaria,  L.    Antilles 480 

7.  planissima,  Anton.     §.    India.     {T.  rpsea^  Sby.) 480 

8.  Gustrana  fragilis,  L.    f .     Galway 481 

9.  Psammcbia  Fcrroerisis,  Chemn.     Brit 482 

10. squamosa,  Lara.     Borneo    482 

11.  Soinelc  reticulata,  Chemn.    Antilles 483 

12.  {Cumingia)  lamollosa,  G.  Sby.     Peru    483 

13.  {Syndos7)iga)  alba,  Wood.     Brit 483 

14.  Scrobicularia  piperata,  Gra,  sp.     J.     Brit t.  484 

15.  Mesodesma  glabratum.  Lam.     Ceylon , . .  4S-t 

16.  : {BonaciUa)  Chilensis,  D'Orb.     J.     Peru    481 

17. {Anapa)  Smithii,  Gray.     Tasmania   485 

18.  Ervilia  nitcns,  Mont.     Antilles   v  485 

19.  Donax  dcnticulatus,  L.     Antilles    / 485 

20.  [Iphigc7ila)  Brasiliensis,  Lam.     J.     Antilles     •...,/...  486 

21.  Galatea  reclusa,  Bom  sp.     -J.     It.  Nile , 486 

22.  Tanercdia  extensa,  Lycett.     ?..     Oolite,  Brit , 457 


(^^ 
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PLATE  XXn. 
*  The  figures  marked  are  left  yalyes  (interiors). 

TeUinida, 

^  Page 

'  1.  Sanguinolaria  livida,  Lam.    },    N,  Australia 483 

2.  ^— — —  diphos,  Chemn.    \,    Lsdia    483 

3. orbiculata,  Wood.    J.    Penang    483 

Solmid<g» 

4.  Solen  siliqua,  L.    \,    Brit , 486 

5.  Cultellus  lacteus,  Spengl.    \,    Tranquebar , . . . , 487 

6.  (Cerati-tolen)  legpimen,  L.    J.    Brit 488 

7.  »— —  {MacJuBra)  politus,  Wood.    J.    India 488 

8.  Solecuitus  strigilatus,  L.    f.    W.  Africa 488 

9.  — Caribaeus,  Lam.    f .    U.  States ,.».,.  .^  488 

10. {Novaeulina)  Ctogeticus,  Bens.    Calcutta 489 

Myacida» 
IL  Thetis  hyalina,  Sby^  sp.    }.    China  ..,....., 491 

12.  PanopsBa  Americana,  Conrad.    \,    Miocene,  Maryland    .....  492 

13.  *Saxicaya  rugosa,  L.    J.    Brit. — Elamtschatka 501 

14.  Glycimeris  siliqua,  Chemn.    f .    Arctic  America^ • , . . ,  493 

Anatinida, 
15.*Pholadomya  Candida,  Sby.    J.     W.  Lidies ....,....« 496 

16.  Goniomya  literata,  Sby.    J.    Oolite,  Brit 497 

17.  Solemya  togata,  Poli  sp.    }.    Medit. 429 
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^  The  inieirioix  madced  «•  I;j[^  T^^ 

l.«My» tevacftla, L.    |.    Bilk.   >..«. ^^ ^' 

2.  Ctofbiik ■olcftte, Lam.    W.  Africa ....;  U» 

8. (JfVtaMMNfw)  labiata^MatoB  ap.    |.    Btaioa  Ajxai  4M 

4. — -T  (4p*<w^) Bmjghftw^Ji 'Tort'    Bc^t. •••  ^ 

5.  KaiBm GiiairiJUi|a» OHtL    Bidi:.... .......•.^.. 

(k  AnaMnaBAoaiid^  Cqfkoa..*.. .••«••• 

7.  Anatma aafaoatrata^ LanL    ^^    India *•••,••••*•...  411^ 

8.  Ooehlodeama  pwateape^  Moat    Biit.«.,...«,..^.,». ..••••  tti| 
>  9.  TlizaciapiilMBoeii^Pnli.    }^   'Brit  ••«« 

lO.^Lyonaia  K<nT^gioa» .dBamik  up-    !>    Beit  .^ •  i.,*  •>  .^  III. , 

n.  Pandoera xoateaUy LanL    f.  .Ottfrna^. ••»,«•• 

18.  IfyodcmbrefiSySli^  KewSonlliliralai  •..../•« 
1^  Myodhaina  aabmioide^.Sfentoii.  Kew' Serais  Waka  •* 
U.  CSiamoatrea  albld%  Lam.  ap.    |v    STew  Soviik  Walea  ^ 

15.  Gfudroohsena  modiolina,  Lam.    Gkdway 501 

15a. Bp.  siphonal  orifices,  in  IF.  Greensand,  Haldon, 

Deyonshire ^ 501< 

16. mmnia,  SpengL    |..    India 501'* 

17.  dayagella  baoillaris,  Desh.    \.    Pliocene,  Sicily   508 

18.  Aspergillmn  yaginifenim,  Lam.    J.    Bed  Sea 508 

Pholadida. 

19.  Pholas  Bakeri,  Desh.    }.    India    •  • .  504 

20.  (Flwladicka)  papyracea,  Solr.    }.    Brit.    505 

21.  {Martesia)  striata,  L.    W.  Indies  » 505 

22.  {Farapholad)  bisulcata,  Conrad    506 

23.  Xylopliaga  dorsaUs,  Tnrt. ,  Brit 506 

24.  25.  Teredina  personata.  Lam.    London  Clay,  Bognor    507 

25a. siphonal  orifice 

26.  *Teredo  Norvegica,  Spengl.    Brit 506 

27. siphonal  end  of  the  tube,  broken  to  show 

septa    ..• ^, 506 

28.  palmulata,  Tnrt.  (styles).    Brit 507 


Genera  to  illiutnte  Woodward**  Manual  of  the  Molluaca,  100 
genera,  lor  £  1  lOa^  ditto,  aeleet  ezampkr,  £  3.* 


SHELLS  AND  FOSSILS. 


MR.  R.  DAMON,  OF  ^^^;YMOUTH, 

ENGLAND. 

Invites  the  attention  of  Collector^,  Museums,  Ae., 
to  his  stock  of  RECENT  SHELLS  and  FOSSILS, 
which  is  now  one  of  the  largest  and  most  complete  in 
Europe,  and  obtained  in  great  part  direct  from  the 
several  localities  to  which  they  are  assigned. 

RECENT    SHELLS. 

From  the  numerous  consignments  received  from 
correspondents  and  agents  in  various  parts  of  the 
world,  he  is  enabled  to  supply  named  Collections  class- 
ified Zoologically  or  Geographically,  of  which  the 
following  is  a  selection : — 

1000  species,  comprisiDg  Beveral  hundred  genera        £    s.    d. 
and  sub-genera  (2500  shells) 50    0    0 

2000ditto    

Land  and  Freshwater    Shells  of  Europe,    (500 
species)     

Marine  Shells  of  the  Mediterranean  and  Adriatio 
Seas,  (250  species)  

Ditto,  Northern  and  Arctic  Seas,  (100  species) 

*  get*  of  tbes«  hav»  been  lapplied.  and  ure  exkibited  at  tks  Sovtk  K«i- 
lington  lluteum. 


PHILLIPIN£S— 50  of  the  handsome  species  of  HeUeet 
and  BnUmi,  from,  the  Phillipines,  £3  15s.,  or  100  species, 
indading  70  Helices  and  Bulvim,  with  SO  species  of  Melafda, 
NameeUa,  Batissa,  EhegiostomOj  Leptopoma,  Ci,clophorus^  Sfc,^ 
£7  78. 

Land  Shells  of  the  ISLAND  OF  JAMAICA,  containing 
the  following  genera ;  CyltHdreUa,  Sptrctxie,  Oeomelama,  8to€w 
toma,  Kelicina,  TrochtxteUa,  JjuddeUa,  Proserpina^  Clausilia, 
Helix^  CAoanopoma,  Cjfclostoma,  Leptenaria,  &c.,  50  species,  21s ; 
100  ditto  (250  examples),  £3  3s.;  200  ditto  (600  examples), 
£8  8s. 

A  set  of  Land  and  Freshwater  Shells  from  WESTERN 
AFBIOA,  including  the  following  genera : — Iridina,  Qalaiihea^ 
StreptaxiSf  Ammcola,  Pwpa,  AchoHnOf  Melama^  P^sopsis,  &o., 
30  species,  2  guineas. 

From  the  interior  of  India: — Otopoma,  Leptopoma,  Cryp' 
tosoma,  MegdUymastoma^  PomaUas^  Diplommaiina^  AUfceens^ 
PterocycloSf  Streptaxis,  KemtUura,  Camptomfx^  Hypselostoma, 
ScapJwla^  JBydroe^Bna^  Pleetophyhs^  lAthotis,  Oremnobates, 
Cyclotopsis,  Sfe.,  S^c. 

Land  Shells  from  BORNEO,  SIAM  and  INDIAN 
ARCHIPELAGO,  and  COCHIN  CHINA,  iueluding  many  rare 
and  handsome  species. 

Land  and  Freshwater  Shells  from  BRAZILS,  MEXICO, 
PERU  and  other  parts  of  SOUTH  and  CENTRAL  AMERICA, 
comprehending  most  of  the  rare  and  singular  forms  characteristic 
of  those  countries. 

From  AUSTRALIA,  NEW  CALEDONIA,  and  Islands  of 
AUSTRALASIA,  an  extensive  collection  both  of  Land  Shells 
and  rare  Marine  species  peculiar  to  those  seas. 

SHELLS  OF  PALESTINE.— A  collection  of  Land  Shells 
with  a  few  Freshwater  Species,  from  the  Jordan  and  Sea  of 
Tiberias.     (50  species.) 

ISLAND  OF  CUBA.— About  100  species  of  Land  Shells. 
This  series  contains  some  of  the  most  beautiful  Snail  Shells 
known,  and  includes  Selix  imperatory  and  other  rare  species 


^ 


of    Helix,    HeUciaay     PupOy     tyltndrella,     Megalomattoma^ 
Oyelot^ma,  t^c. 

A  few  Sets  of  the  Sheik  from  M  AZ  ATLAN  and  the  GULF 
OF  CALIFORNIA  at  the  following  very  moderate  prices. 
50  species  for  21s ,  (or  100  species  for  £2  12s.  6d.),  indading 
a  copy  of  **  Oarpenter's  Catalogue  of  the  ICasatlan  Shells," 
published  by  the  Britisli  Museum,  8to.,  8s. 

A  series  of  50  named  species  (2  of  each  kind)  of^the  Gknus 
ACHATINELLA,  £l  10s.    Ditto  of  100  species. 


**  Ghenera  "  to  illustrate  "Adam's  Genera,"  "  Clienu's  Manuel 
de  Conchyliologie.'*  "  Woodward's  Manual  of  the  MoUusca," 
100  genera  for  £1  lOs.  ;*  ditto,  select  examples,  £3.* 

LAND  SHELLS. — A  collection  from  all  parts  of  the  world, 
1000  species,  50  gs. 

100  species  of  named  Cones  £  5   5s.  ">   and  sets  of  other 
100  species  of  named  Cyprea  £  5   5s.  )  genera. 

In  addition  to  the  foregoing  a  large  miscel- 
laneous stock,  among  which  wil]  be  found  many  rare 
and  beautiful  examples,  every  effort  being  made  to 
secure  whatever  is  new  and  interesting  to  collectors. 

(^3"  Naturalists  travelling  or  residents  in  foreign 
stations,  are  solicited  to  open  a  correspondence  with 
£.  D.,  either  for  the  sale  or  the  exchange  of  their 
duplicate  specimens.  Instructions  for  collecting 
objects  in  foreign  countries  will  be  gratuitously  given 
on  application. 

BRITISH  SHELLS. 

E.  D.  has  given  much  attention  to  this  interesting 

*  Sets  of  these  hare  been  supplied,  and  are  exhibited  at  the  South 

Kensington  Museum.  , 


branch  of  Conchologj,  and  bj  dredging  operations 
conducted  on  various  parts  of  the  English,  Irish,  and 
Scotch  coasts,  he  is  enabled  to  supply  collect  ions 
named  in  accordance  with  the  British  *•*  MoUusca  " 
of  Forbes  and  Hanley,  or  that  of  the  British  Coq- 
chology,  by  John  C.  Jeffreys,  Esq ,  F.R.S  ,  at  the 
following  prices,  containing  on  an  average  3  of  each 
kind  (choice  specimens) : — 

100   gpecies,   £2    128.    6<i  •— -200  species,  £6  6«.»— 300 
species,  £  12  12s.— 400  species,  £25. 

Elementary  set  of  100  species'  (2  of  each),  21s. 
A  priced  Catalogue  for  single  specimens,  price  4d. 

FOSSILS. 

The  extensive  character  of  his  stock  of  Fossils 
enables  B.  D.  to  furnish  large  and  comprehensive 
collections,  as  indicated  by  the  following  selection. 
The  names,  geological  position,  and  localities  of  each 
specimen  are  carefully  given. 

Collections  are  prepared  for  those  entering  on  the 
study  of  geology,  and  also  to  illustrate  recent  works  on 
the  science,  at  the  following  prices : 

Fossils  and  their  rocks.     100  different  specimens,  £2  ;  200 
ditto,  £5  ;  500  ditto,  £20 ;  1000  ditto,  £50. 

POST  TERTIARY. 

Sets  of  Shells  from  modern  deposits  in  the  raised 
Sea  Coast  of  Sweden. 

20    species   (50  examples)  208.,  including  a  report  on   the 

*  Sets  of  these  have  been  supplied,  aad  are  exhibited  at  the  South 

KensiDgton  Muoupj. 
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BDDMEXTASY,  SCILMIFIC,  EDCCATIONAL,  AXD 
CLASSICAL  ffORtS, 

FOR  COLLEGES,  HIGH  A>"T»  ORDCfART  SCHOOLS 
AXD  SELF-IXSTElCnOS ; 

1EXCH15IC?  rS&TlTlTiOSS,  FREE  TTPRAWrFS.  ^-.  if,, 
VIBTTrE    &   CO.,   26,   IV7   IiANE, 

PATERSOSTEB  BOW,  LOSDOS". 


7%e  PMie  are  rrtpre'/iiUy  inftrmtdlhat  thf  K-Aofe  o/  ikf  late 
Mb.  Wkalk's  PtAlieatuitf.  contained  in  lie/oUoiring  Qriaiogur, 
haoe  been  purckattd  b-i  VisTCS  k  Co.,  and  thai  oB  ftUitre 
OrOen  wiB  he  tuppliid  lif  l/kent  at  m,  I\Y  L.ike. 

'■*  UdltioBal  Talumta,  by  Popidar  Anthon,  an  in  Pnpantiia. 


RUDIMENTARY    SERIES. 
2.  RATUSAL  PHILOSOPHY,  by  Charin  Tomliiuon.    U. 
13.  PlTECllATICS,  by  CluriM  Tomluison.    Sow  Edition.    1* 
20.  PKESPECTIVE,  bj  George  Prne.    2». 


2  SCIENTIFIC  AND  MECHANICAL  WOUKS. 

41.  PAINTINa  ON  GLASS,  from  tlie  Cterman  of  Fromberg.     1*. 

50.  LAW  OF  CONTRACTS  FOB  WORKS  AND  SERVICES, 
bj  Dayid  Gibbons.     Is. 

66.  CLAY  LANDS  AND  LOAMY  SOILS,  by  J.  Donaldson.     U. 

69.  MUSIC,  Treatise  on,  by  C.  C.  Spenoer.    2s, 

71.  THE  PIANOFORTE  INSTRUCTIONS,  by  C.  C.  Spencer.    1*. 

72.  RECENT    FOSSIL   SHELLS   (A  Manual  of  the  MoUusca), 

by  S.  P.  Woodward,    ds.  6d, 

In  cloth  boards,  Of.  6d. ;  half  morocco,  7s.  6d. 

79**.  PHOTOGRAPHY,  a  Popular  Treatise  on,  from  the  French 
of  i).  Van  MonckhoTen,  by  W.  H.  Thornthwaite.     Is.  Qd. 

96.  ASTRONOMY,  by  the  Rev.  R.  Main.     1*. 

107.  METROPOLITAN  BUILDINGS  ACT,  and  THE  METRO- 

POLITAN ACT   FOR  REGULATING    THE    SUPPLY 
OF  GAS,  with  Notes,  by  D.  Gibbons  and  R.  Heeketh.  2s.  Qd. 

108.  METROPOLITAN  LOCAL  MANAGEMENT  ACTS.    U.  Qd. 

108*.  METROPOLIS  LOCAL  MANAGEMENT  AMENDMENT 
ACT,  18G2;  with  Notes  and  Index.     Is. 

109.  NUISANCES  REMOVAL  AND  DISEASE  PREVENTION 

ACT.    1«. 

110.  RECENT   LEGISLATIVE    ACTS  applying  to  Contractors, 

Merchants,  and  Tradesmen.     Is. 
113.  USE  OF  FIELD  ARTILLERY  ON  SERVICE,  by  Jaubert, 
translated  by  Lieut.-Col.  II.  11.  Maxwell.     Is.  6^. 

lis*   llIEMOIR  ON  SWORDS,  by  Marey,  translated  by  Lieiit.-CoL 

II.  H.  Maxwell.     Is. 
140.  OUTLINES  OF  MODERN  FARMING,  by  R.  Scott  Bum. 

Vol.  I.     Soils,  Manures,  and  Crops.    2s. 

141. Vol.   II.    Farming 

Economy,  Historical  and  Practical.     3s. 

142.  Vol.   III.    Stock- 
Cattle,  Sheep,  and  Horses.    2s.  6d. 

145. •    Vol.   IV.    Manage- 
ment of  the  Dairy — Pigs — Poultry.     2s. 

140. Vol.  V.  Utilisation  of 

Town  Sewage — Irrigation — Reclamation  of  Waste  Land.  2s. Qd. 
The  above  5  vols,  bound  in  2,  clotli  boards,  143. 

150.  A  TREATISE    ON   LOGIC,  PURE  AND  APPLIED.    By 
S.  H.  Emmens,  E:jq.     Is.  6c/. 

VIRTUE  d-  CO.,  2a,  IVV  LANE. 
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GREEK   SERIES, 


<nr  A  ninLAB  luur  10  nn  uxor 


L  0BESE  BSTEBODUCTOBY  BBABSB,  bj  H.  Young. 

On  fha  rtmit  plan  as  the  Lufcin  Kfi^fr   •       •  •    Ia 

SL  XEEPOPHOir.    j(bn]»au»  i  IL  ilL,  bf  E.  Tonng 

8L  XBNOFEtON.  A]ial)uii»  ir.  t.  tL  viL,  bf  H.  Young 

4.  LUdAN.    Sqleot  DiaIogiM»  byfi.  Yoong 

&HOMEB.    IlMd,LtoTL,b7T.H.Ii.Len7     • 

6.H0HBB.    Sud,  TiL  to  ziL,  bj  T.  H.  Ii.  Leu7 

7.  HOHBB.    lUadi,  xiii.  to  zriiL,  bj  T.  H.  L.  LaN7 

a  HOMEB.    nkd,  ziz.  to  zziT^  bj  T.  H.  L.  Imrj 

0.  EOHBB.,   O^jmej,  t  to  tL,  by  T.  H.  Ic'Leoy 

la  HOMBB.    GdtfHey ,  viL  to  ziL,  bj  T.  H.  L.  Leuy 

IL  HOKEB,    OdysMy,  ziu.  to  zriii^  lyj  T.  H.  Ik  Letry 

19.  HOMEB.    Odyisej,  ziz.  to  zziy.;  and  Hjnms,  by  T.  II. 

L.  Leary •        ,    2i, 


.  la. 
.  la. 
•  la. 
li.CkL 
la.6il. 
la.6<2. 
la.&2. 
1«.6<2. 
lt.6<l. 


13.  PLATO.    Apology,  Crito,  and  Phsedo,  by  J.  Davies  •        .    2», 

14.  HERODOTUS,  i.  ii.,  by  T.  II.  L.  Lcary    ...       la.  Gd. 

16.  HEBODOTUS,  iii.  iy.,  by  T.  H.  L.  Leary  .  .  la.  W. 
Id.  HERODOTUS,  v.  vi.  yii.,  by  T.  II.  L.  Leary     .       .       U.6d, 

17.  HERODOTUS,  viii.  iz.,  and  Indez,  by  T.  H.  L.  Leary  U.  Qd, 
1&  SOPHOCLES;  OEIdipus  Tym^iua,  by  H.  Young  •  •  It. 
20.  SOPHOCLES;  Antigone,  by  J.  Milner  .  .  .  .  2». 
23.  EURIPIDES ;  Hecuba  and  Medea,  by  W.  B.  Smith  .  1*.  6d. 
26.  EURIPIDES;  AlcestiB,  by  J.  Milner  ....  la. 
SO.  iESCHYLUS;  Prometheus  Yinctus,  by  J.  Davics  •  •  la, 
32/-S:SCIIYLUS ;  Septem  contra  Thebaa,  by  J.  Davie§  .    -     .  '  la. 

40.  ARISTOPHANES ;  Acharnians,  by  C.  S.  D.  Townshend    la.  64. 

41.  THUCYDIDES,  i.,  by  H.  Youcg la. 


VIRTUE  &  CO.,  26,  IVY  LANE- 


SCIENTIFIC  AND  MECHANICAL  WORKS.  S 

151.  A  HANDY  BOOK  ON  THE  LAW  OP  FRIENDLY,  IN- 

DUSTRIAL AND  PROVIDENT,  BUILDING  AND  LOAN 
SOCIETIES,  by  N.  White.     U. 

152.  PRACTICAL  HINTS  FOR  INVESTING  MONEY:  with 

an  Explanation  of  the  Mode  of  Transacting  Business  on  tho 
Stock  Exchange,  by  Francis  Playford,  Sworn  Broker.    1*. 

153.  LOCKE  ON  THE  CONDUCT  OF  THE  HUMAN  UNDER- 

STANDING,  Selections  from,  by  S.  H.  Emmens.    2s. 

154.  GENERAL  HINTS  TO  EMIGRANTS.    2». 


PHYSICAL  SCIENCE. 

1.  CHEMISTRY,  by  Prof.  Fownes,  including  Agricultural  Che- 
mistry,  for  the  use  of  Farmers.     Is, 

3.  GEOLOGY,  by  Major-Gen.  Portlock.     Is,  Qd, 

4.  MINERALOGY,  with  a  Treatise  on  Mineral  Rocks  or  Aggre- 

gates, by  A.  Ramsay.    2s, 

7.  ELECTRICITY,  by  Sir  W.  S.  Harris.     1*.  6d. 

7».  GALVANISM,  ANIMAL  AND  VOLTAIC  ELECTRICITY, 
by  Sir  W.  S.  Harris.     Is,  Qd, 

8.  MAGNETISM,  Exposition  of,  by  Sir  W.  S.  Harris.    3*.  6d. 
11.  ELECTRIC  TELEGRAPH,  History  of,  by  E.  Highton.    2*. 

133.  METALLURGY  OF  COPPER,  by  R.  H.  Lambom.  2s, 

134.  METALLURGY  OF  SILVER  AND  LEAD,  by  R.  H.  Lam- 

born.    2s, 

135.  ELECTRO-METALLURGY,  by  A.  Watt.    Is,  ed, 

138.  HANDBOOK  OF  THE  TELEGRAPH,  by  R.  Bond.     1*. 

143.  EXPERIMENTAL  ESSAYS— On  the  Motion  of  Camphor 
and  Modern  Theory  of  Dew,  by  C.  Tomlinson.     1*. 


BUILDING  AND  ARCHITECTURE. 

16.  ARCHITECTURE,  Orders  of>  by  W.  H.  Leeds.     Is.  Gd, 

17.  Styles  of,  by  T.  Bury.     Is.  Qd, 

18.  Principles  of  Design,  by  E.  L.  Garbett    2«. 

22.  BUILDING,  the  Art  of,  by  E.  Dobson.   'Zs. 

23.  BRICK  AND  TILE  MAKING,  by  E.  Dobson.    2s, 

25.  MASONRY  AND  STONE-CUTTING,  by  E.  Dobson.    2*. 

30.  DRAINING  AND  SEWAGE  OF  TOWNS  AND  BUILD- 
INGS, by  G.  D.  Dempsey.     2s. 
(With  No.  29,  Drainage  op  LAin>,  2  vols,  in  1,  35.) 
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124^.  IBON  BOOFS'of  Beoent  Confltriiotion---I)^iMsriptx?e  Plates. 
4to.   45.  6d, 

127.  AECHITECTURAL  MODELLING,  Practical  Instructionfl, 

by.  T.  A.  Eiohardson.    Is,  6d, 

128.  VITEUVnJS'S  AEOHITEOTUEE,  translated  by  J.  Gwilt, 

with  Plates.    &. 

130.  GRECIAN  AECHITBOTURE,  Principles  of  Beauty  in,  by 
the  Earl  of  Aberdeen.    It. 

132.  ERECTION  OF  DWELLING-HOUSES,  with  Specifications, 
Quantities  of  Materials,  &c.,  by  S.  K.  Brooks,  27  Plates.  2t.  Qd, 


MACHINERY   AND    ENGINEERING. 

33.  CRANES  AND    MACHINERY   FOR   RAISING   HBAVr 

BODIES,  the  Art  of  Constructing,  by  J.  Glynn.     It. 

34.  STEAM  ENGINE,  by  Dr.  Lardner.     It. 

43.  TUBULAR  AND  IRON  GIRDER  BRIDGES,  including  the 
Britannia  and  Conway  Bridges,  by  G.  D.  Dempsey.     It.  6d. 
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SCIENTIFIC  AND  MECHANICAL  WORKS.  5 

47.  LIGHTHOUSES,  their  Construction  and  Illumination,  by  Allan 
Stevenson.    3s, 

59.  STEAM  BOILERS,  their  Construction  and  Management,  by 
R.  Armstrong.     Is,  Qd. 

62.  RAILWAYS,  Construction,  by  Sir  M.  Stephenson.    28, 

63*.  RAILWAY  CAPITAL  AND  DIVIDENDS,  with  Statistic?  of 
Working,  by  E.  D.  Chattaway.     Is. 

(Vols.  62  and  62*  bound  in  1,  3*. 

67.  CLOCK  AND  WATCH  MAKING,  and  Church  Clocks  and 
Bells,  by  E.  B.  Denisou.    Ss,  ijd. 

78.  STEAM  AND  LOCOJIOTION,  on  the  Principle  of  connecting 
Science  with  Practice,  by  J.  Seveell.     2s. 

78*.  LOCOMOTIVE  ENGINES,  by  G.  D.  Dempsey.     1*.  6d, 

79*.  ILLUSTRATIONS  TO  THE  ABOVE.    4to.    45.  6d. 

98.  MECHANISM  AND  CONSTRUCTION  OF  MACHINE.% 
by  T.  Eakor ;  and  TOOLS  AND  MACHINES,  by  J.  Nasmyth, 
with  220  Woodcuts.    2s.  6d, 

114.  MACHINERY,  Construction  and  Working,  by  C.  D.  AbcL 

is,  Gd, 

115.  PLATES  TO  THE  ABOVli).    4to.    7s.  6i. 

139.  STEAM  ENGINE,  Mathematical  Tlicory  of,  by  T.  Baker.    U. 


CIVIL  ENGINEERINQ,  &c. 

13.  CIVIL  ENGINEERING,  by  H.  Law  and  G.  R.  BumeU.  4a.  GJ. 

29.  DRAINING  DISTRICTS  AND  LANDS,  by  G.  D. Dempsey.  i*. 

(With  No.  30,  Drainage  and  Sewaqk  op  Towns,  2  vols,  in  1,  3s.) 

31.  WELL-SINKING,  BORING,  AND  PUMP  WORK,  by  J.  G, 
Swindell,  revised  by  G.  R.  Burnell.     1*. 

46.  ROAD-MAKING    AND   MAINTENANCE    OP   LIACADA- 
MISED  ROADS,  by  Gen.  Sir  J.  Burgoyne.     Is,  fid, 

60.  XiAND  AND  ENGINEERING  SURVEYING,  by  T.  Baker-  2» 
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120l  Hiro&AITIiIC  ENOIHEJEBINa,  I7 ,0.  B.  BtinifllL    S9. 

121.  BIYEBS  AlTD  TOBKBNn,  mod  a  IS^eslase  on  KAYI- 
GABLE  CAE7ALS  AND  BIVEBS  THAT  CABBY  SANB 
AND  MUD,  from  the  Italian  of  Paul  Frisi.    28.  6d. 

126.  COMBUSTION  OP  COAL,  AND  THE  PBEVENTION 
OP  SMOKE,  by  C.  Wye  Williams,  M.I.C.E.    3». 


SHIP-BUILDING    AND    NAVIGATION. 

61.  NAVAL  ABCHITECTUBE,  by  J.  Peake.    Ss, 

63*.  SHIPS  FOB  OCEAN  AND  BIVEB  SEBVICB,  ConstructLon 
of,  by  Captain  H.  A.  Sommerfeldt.    Is. 

63**.  ATLAS  OF  16  PLATES  TO    THE  ABOVE,  Brawn  for 

Practice.    4to.    7s.  6d. 

64.  MASTINO,  MAST-MAKING,  and  BIOGINO  OF  SHIPS, 

by  R.  Kipping.     Is.  6d. 
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54»   IRON  SHIP-BUILDING,  by  J.  Grantham.    2s,  ed, 

54**.  ATLAS  OF  24  PLATES  to  the  preceding.    4to.    22s,  6rf. 

55.  NAVIGATION ;  the  Sailor's  Sea  Book:  How  to  Keep  the  Log 
and  Work  it  off,  &c.;  Law  of  Storms,  and  Explanation  or 
Terms,  by  J.  Greenwood.    2s. 

80.  MARINE  ENGINES,  AND  STEAM  VESSELS,  AND  THE 
SCREW,  by  R.  Murray.    2s.  Qd. 

83  bis,  SHIPS  AND  BOATS,  Form  of,  by  W.  Bland.    Is,  6d, 

99.  NAUTICAL  ASTRONOAIY  AND  NAVIGATION,  by  J.  R. 

Young.    2s. 

100».  NAVIGATION  TABLES,  for  Use  with  the  alJoye.    Is.  Qd. 

106.  SHIPS'  ANCHORS  for  aU  SERVICES,  by  G.  Cotsell.    Is,  Qd, 

149.  SAILS  AND  SAIL-MAKING,  by  R.  Kipping,  N.A.    2^.  6d, 

155.  ENGINEER'S  GUIDE  "^  TO  THE  ROYAL  AND  MER- 
CANTILE NAVIES.    3s, 


ARITHMETIC  AND    MATHEMATICS. 

6.  MECHANICS,  by  Charles  Tomlinson.     Is,  Qd. 

32.  MATHEMATICAL  INSTRUMENTS,  THEIR  CONSTRUO- 
TION,  USE,  &c.,  by  J.  F.  Heather.    New  Edition.    Is.  Qd. 

61*.  READY  RECKONER  for  the  Measurement  of  Land,  Tables 
of  Work  at  from  2s.  6d.  to  20^.  per  acre,  and  valuation  of 
Land  from  £1  to  £1,000  per  acre,  oy  A.  Arman.    Is.  6d. 

76.  GEOMETRY,  DESCRIPTIVE,  with  a  Theory  of  Shadows  and 
Perspective,  and  a  Description  of  the  Principles  and  Practice 
of  Isometrical  Projection,  by  J.  F.  Heather.    2s, 

83.  BOOK-KEEPING  AND  COMMERCIAL  PHRASEOLOGY 

by  James  Haddon.     1^. 

84.  ARITHMETIC,  with  numerous  Examples,  by  J.  R.  Young.  ls,6d, 
84*.  KEY  TO  THE  ABOVE,  by  J.  R.  Young.     Is,  6d, 
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8  SCIENTIFIC  AND  MECHANICAL  WORKS. 

85.  EQUATIONAL    ARITHMETIC :    Tables  for  the  Calculation 

of  Simple  Interest,  with  Logarithms  for  Compound  Interest, 
and  Annuities,  by  W.  Hipslej.    2«. 

86.  ALGEBRA,  by  J.  Haddon.     2*. 

86*.  KEY  AND  COMPANION  TO  TIIE  ABOVE,  by   J.    R. 
Young.     Is.  Qd. 

88.  EUCLID'S  GEOMETRY,  with  Essay  on  Logic,  by  H.  Law.  2s. 

90.  GEOMETRY,  ANALYTICAL  AND  CONIC  SECTIONS,  by 

J.  Hann.     Is. 

91.  PLANE  &  SPHERICAL  TRIGONOMETRY,  by  J.  Hann.  25. 

93.  MENSURATION-,  by  T.  Baker.    Is.  Gd, 

94.  LOGARITirMS,  Tables  of ;  witih  Tables  of  Natural  Sines,  Co- 

sines, and  Tangents,  by  H.  Law.    2s.  Gd, 

97.  STATICS  AND  DYNAMICS,  by  T.  Baker.    Is. 

101.  DIFFERENTIAL  CALCULUS,  by  W.  S.  B.  Woolhouso.     Is. 

101*.  WEIGHTS    AND    MEASURES    OF   ALL    NATIONS  ; 

Weights  of  Coins,  and  Divisions  of  Time ;  with  the  Principles 
which  determine  the  Rate  of  Exchange,  by  W.  S.  B.  Wool- 
housa.    Is.  Qd. 

102.  INTEGRAL  CALCULUS,  by  H.  Cox.     Is. 

103.  INTEGRAL  CALCULUS,  Examples  of,  by  J.  Hann.     Is. 

104.  DIFFERENTIAL  CALCULUS,  Examples  of,  with  Solutions, 

by  J.  Haddon.     Is. 

105.  ALGEBRA,   GEOMETRY,   and  TRIGONOMETRY,    First 

Mnemonical  Lessons  in,  by  the  Rev.  T.  P.  Kirkman.    Is.  (5t/. 

131.  READY-RECKONER  FOR  MILLERS,  FARMERS,  AND 
MERCHANTS,  showing  the  Value  of  any  Quantity  of  Corn, 
with  the  Approximate  Value  of  Mill-stones  and  Mill  Work.   i.s. 

136.  RUDHVIENTARY  ARITHMETIC,  by  J.  Haddon,  edited  by 
A.  Arman.     Is.  Od. 

:37.  KEY  TO  THE  ABOVE,  by  A.  Arman.     Is.  Od. 

147.  STEPPING    STONE    TO    ARITHMETIC,    by    Abral.am 

Arman,  Schoolmaster,  Thurlcigh,  Beds.     ]s. 

148.  KEY  TO  THE  ABOVE,  by  A.  Arman.     Is. 
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NEW  SEBIES  OF  EDUCATIONAL  WORKS. 


[This  Series  is  kept  in  three  styles  of  binding — the  prices  of  each 
are  given  in  columns  at  the  end  of  ilte  lines.'\ 

HISTOBIES,  GBAMMABS,  AND  DICTIONABIBS.        B        gg     a  i 


1.  ENGLAND,  History  of,  by  W.  D.  Hamilton 

5.  GREECE,  History  of,  by  W.  D.  Hamilton 
and  E.  Leyien 

7.  KOME,  History  of,  by  E.  Levien 

9.  CHRONOLOGY  OF  CIVIL  AND  ECCLE- 
siastical  History,  Literature,  Art,  and 
Civilisation,  from  the  earliest  period  to 
the  present  time 

11.  ENGLISH  GRAMMAR,  by  Hyde  Clarke    . 

11».  HANDBOOK  OF  COMPARATIVE  PHI- 
lology,  by  Hyde  Clarke     .... 

12.  ENGLISH  DICTIONARY,  above  100,000 

words,  or  60,000  more  than  in  any  existing 
work.    By  Hyde  Clarke   .... 

,  with  Grammar 

14.  GREEK  GRAMMAR,  by  H.  C.  Hamilton  . 

15.  DICTIONARY,  by  H.  R.  HamU- 

ton.    Vol.  1.  Greek — English  . 

17.  Vol.  2.  English  — Gr©3k 


Complete  in  1  voL 


,  with  Grammar 

19.  LATIN  GRAMMAR,  by  T.  Goodwin  . 

20. DICTIONARY,    by   T.    Goodwin. 

Vol.  1.  Latin — ^English     .... 

22.  — _  Vol.  2.  English— Latin 


Complete  in  1  vol. 


-i  with  Grammar 

'M.  FRENCH  GRAMMAR,  bv  G.  L.  Strauss    . 


2  6 
2  6 


2  6 
1  0 

1  0 

36 

1  0 

20 

2  0 
40 

1  0 

20 
1  C 
36 

1  0 


36 
36 


36 


46 
56 


5  0 
60 


46 
56 
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40 
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60 


56 
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60 
60 
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S.  B.  Bunillon- 

man — Fnneb 

I  Vol.  2,  Owilian— Gneliah— Frendi 

I. ToL  3.  Fraidi — Englidi — Gennan 

OmipUte  in   1   tot     . 

,  with  OnniDiBr 

!.  HEBREW  DICTIOBABY,  by  Dr.  Brealan. 
Vol.  1.  Bebrair— Engliib 
,   with  Gtammir 


ORAMMAR,  b;  Dr.  BraisD 
r,  FKENCHANDESOLISnPnRASKBOOK 
\.  COMPOSITION   AHD    PUKCTOATION, 

bj  J.  BwTian 

i.  DESFPATIVE   SPELLING  BOOE,  bj  J. 

Howbotluim 
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solidate the  Excise  and  Stamps  and  Taxes  into  one  Board.  V.  An 
Act  for  facilitating  arrangements  between  Debtors  and  Creditors. 
VI.  An  Act  to  amend  the  Law  of  Insolrency,  Bankruptcy,  and 
Execution.    With  an  Index.     Is. 

words,  &c.,  Memoir  on.  By  Col.  Mabet,  translated  by 
Lieut.-Col.  H.  H.  Maxwell.    With  Notes.    Ulustrated,  Is. 

[odem  Farming,  Outlines  of.    By  Egbert  Scott  Bubn. 

Vol.  I. — Soils,  Manures,  and  Crops.    Illustrated,  28. 

Vol.  II. — Notes,  Historical  and  Practical,  on  Farming  and  Farm- 
ing Economy.    Illustrated,  38. 

Vol.  III.— Stock— Cattle,  Sheep,  and  Horset.    Illnstrated,  2s.  6d. 

Vol.  rV.— The  Management  of  tiie  Dairy— Pigs — ^Poultry.  With 
Notes  on  the  Diseases  of  Stock,  by  a  Veterinary  Surgeon. 
Illustrated,  28. 

VoL  V. — Utilisation  of  Town  Sewage — Irrigation — ^Beolamation 
of  Waste  Land.    Illustrated,  2s.  6d. 

Complete  in  2  toIs.,  oloth  boards,  14s. 

'he  Law  of  Friendly,  Industrial  and  Provident,  Bnilding, 

and  Loan  SocietieS»  a  Handy  Book  on;  With  Copious  Notes. 
By  Nathaniel  Whitb,  Esq.    12mo.,  Is. 

jOgic,  Pure  and  Applied,  a  Treatise  on.  By  S.  H.  Emhens, 
Esq.    12mo.,  Is.  6d. 

nvesting' Money,  Practical  Hints  for:  with  an  Expla- 
nation of  the  Mode  of  Transaoting  Business  on  the  Stock  Exchange. 
By  Francis  Plattord,  Sworn  Broker.   Third  Edition,  revised  and 


